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Wz, AT MILTON Roy, know that controlled 
volume pumps are being used as flow-con- 
trollers, ratio-controllers and final control 
elements in process applications . . . and that 
they have inherent advantages not available 
in other types of instrumentation. 


As a flow-controller, the controlled volume 
pump, at constant speed, controls the flow of 
additive to a constant main line flow or 
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process unit. They are effectively employed 
for positive flow control of liquids such as 
c.iditives, defoamers and inhibitors in the 
range of one milliliter per hour to approxi- 
mately 20 gallons per minute. Should slight 
change in additive flow be necessary, 
manual dial adjustment or manually oper- 
ated variable speed drive may be used to 


adjust capacity while pump is in operation. 


As a ratio-controller, the controlled volume 
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pump, at varying speed, controls the flow of 
additive to a varying main line flow or 
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Circle 1A on Readers’ Service Card 


process unit. A flow meter signals rate of 
flow to the pump which automatically ratios 
its pumping speed in correct proportion. 


As a final control element, the controlled 
volume pump can perform a dual control 









additive flow 
regulated in 
accordance with 

Z process variables 


function in a combined open and closed loop 
chemical feed system. A flow meter measures 
varying main line flow and automatically 
adjusts speed of the pump to proportion the 
addition of control agent. Simultaneously, a 
pH controller automatically adjusts stroke 
length of pump in accordance with deviations 
from pH control point. 


The Instrument Engineer is recommending 
the use of Milton Roy controlled volume 
pumps in a growing list of interesting and 
demanding applications. Milton Roy adver- 
tising in business magazines illustrates, spe- 
cifically, how they are being used in this new 
flow-control approach. 


Milton Roy Company, Manufacturing 
Engineers, 1300 E. Mermaid Lane, 
Philadelphia 18, 
Pennsylvania. 
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Here’s Why The Instrument Society of America I 

on this, its Tenth Anniversary, has set a goal of at leas ‘ 

Ten Thousand Members. To help achieve this worthy goal, i" 

Crawford Fitting Company is offering Swagelok th 

Awards as additional incentives. th 

wi 

Here’s What The ISA member who is responsible ” 
for the largest number of new members will win the 

Grand Swagelok Award of a beautiful, “y 

smartly-fashioned Mink Cape Stole. e 

The ISA member who is responsible for the next 2 

largest number of new members (according to the rules below) ‘i 

will receive the Runner-Up Swagelok Award of gri 

a remarkable Minox camera and light meter. The Minox, wh 

originally developed for espionage, is in no sense ze 

a toy, although it measures only 1”x 3”x %”, but a precision Lm 

instrument that takes pictures of professional quality. alle 

) 

Here’s How me 

To qualify for either of these 1955 Swagelok Awards, you need only follow these easy rules: res 


Baran, Vice-President, the Instrument Society @ mar 





1, Everyone who is a full member of the Instrument been a member of any classification in the Instru- 
Society of America may enter the Swagelok ment Society of Ameriea prior to this application. America, and Fred A. Lennon. Reports will bé soci 
Award Contest except employees of the Crawford submitted to both local Sections and National | 
Fitting Company, its sales representatives, its sales 3. Report name and Section of each new full Headquarters of the Instrument Society @ 
agents, its distributors, its advertising agency and membership application sponsored as first en- America for verification before prizes are T 
members of their families. Contest subject to dorser to Fred A. Lennon, Crawford Fitting Company, awarded. In case of ties the Swagelok Award prac 
Federal, State and local regulations. 884 East 140th Street, Cleveland 10, Ohio. Each will be awarded to the contestant whose Hom § pe 
report must carry the certification of the local Section has the greatest percentage increas h 
2. All you have to do is to sign new full member- Section President. Reports should be sent in in full membership. Judges’ decisions findk ave 
ship applications to the Instrument Society of each month and the final report must be post- be n 
America as the first endorser. Applications need marked not later than midnight November 30, 1955. 5. Swagelok Award Contest extends fromJanaY § and 
not be for the Section of which the contestant is 1, 1955 to November 30, 1955. len 
a member. The person reporting ihe largest 4. Prizes will be awarded as shown elsewhere B 
number of new full memberships, signed as first on this page. Tabulations of reports will be made 6. Winners will be informed by mail and of $15, 
endorser, will be the winner of the Swagelok and maintained by Warren H. Brand, President, nounced inthe January 1956 issue of the 1.5 empl 
Award. To be valid, applicant shall not have the Instrument Society of America; Edward C. Journal. times 
This is a paid advertisement of Crawford Fitting Company Weal 
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hardware progress and human progress 


By Kermit Fischer 


PRESIDENT 
FISCHER & PORTER COMPANY 


HATBORO, PENNSYLVANIA 


OW THAT INSTRUMENTATION has captured the 

popular fancy, there seems to be the general impres- 
sion that no other industry is doing so much as ours to 
lift physical burdens from mankind’s shoulders. Perhaps 
there exist other industries which are in fact doing more 
than ours — but certainly we are in the forefront of the 
wonderful progress being made and certainly I revel in 
contemplating the increasing pace of the progress. 


When I was in my early teens I knew already that 
“when I grew up I would have a factory and make things”. 
But my teen-age occurred before 1929 and I grew up 
with another resolve which had its origin in the sweat- 
shop conditions still prevailing in some industries at that 
time. I remember particularly one visit with my father 
to a textile mill where haggard, hollow-eyed women were 
grinding away their pathetic lives “to make the bogey” 
while a pot-bellied, gold-chained, fat-cigared owner — 
who could have come right out of a present-day communist 
cartoon of a “capitalist” -— looked callously on. In my 
revulsion I resolved that sometime I would participate in 
alleviating such conditions. 


Now the decades have passed — and along with our 
mechanical progress there has been great social progress, 
too. But much remains to be done, and I could wish that 
instrument men — particularly instrument industry 
managers —- were leading as vigorously toward further 
social progress as toward ever-faster engineering advance. 


The lay-off is still a blight on our land and the annual 
practice of the automobile industry in this respect seems 
4 particularly unpleasant example. In our company we 
have tried to attack this problem by a rule that there may 
be no lay-offs as long as we are operating at a profit — 
and we do not consider ourselves as operating at a loss as 
long as any executive is receiving a salary greater than 
$15,000.00 per annum. We hope thus to help stabilize 
employment and to shift some of the burden of difficult 


limes to those who can bear it best — the people of 
wealth. 
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Another deterrent to uninterrupted prosperity and con- 
tinuing full employment is lack of a scale of earnings 
which gives everyone real freedom from economic fear 
and lack of ownership participation of all our citizens in 
the industrial sinews that are the basic strength of our 
nation. We have made an attempt to help remedy this 
situation by instituting a 50-50 profit sharing plan be- 
tween company and employee body and by paying one- 
half of the employees share in company stock. Thus 
people acquire a financial stake in our company at the 
same time they are enhancing their earnings through 
profit sharing. 


Two clearly visible factors — among others, perhaps 
— are bolstering the economy of this country: a.) the 
upward deviation from the predicted birthrate curve since 
World War II. But the curve is nevertheless tending to 
level off and some day there no longer will be, in the form 
of increasing population, an automatic device for creat- 
ing additional markets. b.) The unremitting craving 
for additional physical tangible devices to make living still 
more comfortable is not likely to go on indefinitely with- 
out hiatus or interruption. Therefore we must one day 
face up to reduction of hours of work — while maintain- 
ing purchasing power — in view of the steadily rising 
productivity per man hour. I would like to have us avoid 
repetition of the dislocations of the thirties by a planned 
progression from a 40 to a 30 hour week. Suppose that 
each year we reduce our 8 hour day by only five minutes, 
(while maintaining total pay per day at previous levels). 
Surely that is a sufficiently gradual transition. Yet in 24 
years we would have reached a 30-hour week — and done 
much to avoid yet one more depression. In case of need, 
the transition process could be speeded up by increasing 
the 5-minute change to 10 minutes or 15 minutes. Couldn’t 
we of the instrument industry get together on such a pro- 
gram? Incidentally we would find the answer to another 
question: what is really the optimum length of workday 
for maximum human productivity ? 


“Meet the Author” on Page 18A. 
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design of automatic time 


and sequence control systems 


for processes 


By Norman W. Gollin* 


Abstract: This paper presents many of the 
electrical circuits required in the design of a 
coordinated control system. Control circuits 
are frequently described in connection with the 
operation of a specific machine or process, and 
the circuit techniques that could be applied 
elsewhere are obscured by other details of the 
process. For this reason the author has chosen 
to present the circuits according to their per- 
formance characteristics in the control system. 


HE automation of processes and 

machinery is not new although it 
is becoming more familiar. The ex- 
pansion of industry has been in two 
directions, that of more complex proc- 
esses and vastly increased plant size. 
Not only are the process variables such 
as temperature and pressure being con- 
trolled automatically but also the many 
operations that are associated with 
batch or continuous processes. Com- 
pletely automatic control of batch proc- 
esses also enables them to be coordi- 
nated to the requirements of continu- 
ous processing. 

The major reason for automation is 
one of economics. More efficient and 
diverse use can be made of man power 
as well as the processing equipment. 
With the aid of control devices the 
more difficult tasks are performed auto- 
matically, only requiring the attention, 
if any, of a less skilled operator. An- 
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Fig. 1 Timer Circuit 


























other process may have so many simple 
operations that it requires the assist- 
ance of many operators doing tasks 





*Research Engineer, Taylor Instrument Com- 
panies, Rochester, N. Y., formerly in the Ap- 
plication Engineering Department. 
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Fig. 2 Step Sequence Timer 


that are not too challenging. Automa- 
tion relieves these operators of a tedi- 
ous job and makes them available for 
other productive activity. We have 
seen the development of processes 
using automatic cycle control that are 
so complex that the superior operator 
would not have a chance of making the 
process work. The persistent regularity 
of an automatically controlled process 
results in less errors, less rejects and 
a more uniform quality. 


Other reasons for automation include 
greater flexibility in the processing 
cycle. For instance, it is easy to change 
the operating cycle without a need for 
further training of an operator. A 
hazardous process, controlled automati- 
cally, eliminates the possibility of ac- 
cidents to personnel. 

Regardless of the reason for automa- 
tion, the control system must be de- 
signed to give good performance char- 
acteristics and maintain them over a 
long period of time. The system must 
also be easy to install, maintain, locate 
trouble and service. 


With a background of varied experi- 
ence in the design of automatic timing 
and sequence control systems, some 
circuit techniques have proven to be 
most desirable. 


Before attempting to design the con- 
trol circuit it is essential that we write 
out the operations of the process step 
by step in outline form. We must be 
sure to include the time intervals be- 
tween steps, temperature and pressure 
limitations or variations with time, 
mechanical limits for machine parts, 
etc. 


Next, we must list the necessary 
terlocks and safety devices, provisig 
for manual control, pilot lights » 
quired to indicate operations, accurag 
of timing, power failure protection ay 
emergency shut down. By this pp 
cedure there is less possibility of om 
ting some of the specifications. Othe; 
also somewhat familiar with the @ 
erating requirements of the proceg 
can study this description and inclu 
any item that may have been ov 
looked. This written description § 
highly recommended whether we 
tend to design the control system op 
selves or have it done by one est# 
lished in that business. 


Building Blocks 


The automatic timing, time sched 
or sequence control system is usualy 
made up of standard instruments a 
components that can be purchas 
Occasionally some special home-mab 
device is necessary. It is to oura 
vantage to be able to purchase most®@ 
all of the components so as not to® 
come deeply involved in the probl 
of their design. 


The accessories to the instrum 
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Fig. 3 Time Schedule Controller 
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such as relays, stepping switcnes, 
counters, and manual switches are 
your connecting links between the in- 
struments of the process. It is neces- 
sary for us to know the operation of 
the instruments and of the accessories 
before We can design an economical 
and efficient control system. 

The many operations performed in 
the control of processes can be divided 
into three classes; Timed Operations, 
Sequence Control and Time Schedule 
Control. 

Various combinations of these types 
may be used in any one process. 
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Fig. 4 Sustained Contact Starting Circuit 


Cycle Timers 

The simplest cycle controller is one 
which starts at the beginning of the 
process cycle and automatically turns 
off the processing at a preselected time. 
A simple operation like this may re- 
quire only one unit in a fixed or ad- 
justable speed timer. This unit may 
be a switch or an air valve to control 
the process most conveniently. 

The process cycle controller may re- 
quire several switches and air valves 
to perform other necessary operations 
during the batch processing cycle. 
These timer switches and valves may, 
if required, turn on or off at staggered 
intervals, depending on the process 
requirements. 

Fig. 1 shows a circuit diagram for 
atypical cycle timer. It has a starting 
solenoid for remote push button start- 
ing. The timer motor drives a cam 
shaft or drum in the timer for operat- 
ing the various switches and valves 
required to control the process. The 
speed of rotation may be fixed or ad- 
justable. The timer motor can be con- 
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= Sustained Contact Start with Automatic 


trolled by one of the switches in the 
timer. Some timers can have a built- 
in pilot light to indicate when the 
timer is running. 

The switch notation NO (normally 
open) and NC (normally closed) ap- 
plies to the snap-acting switch units 
commonly used in cycle timers. 

The range of timing between opera- 
tions may be so great that auxiliary 
timing devices must be used. For ex- 
ample, the process may start out with 
Several operations which are minutes 
apart. There may be a long. timing 
Period of several hours. It may be 
impractical to obtain this wide range 
of timing on a single commercially 
available instrument. 

Fig. 2 shows the simplified circuit 
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for a step sequence type of timer where 
the process timing is accomplished 
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Fig. 6 Sustained Contact Start and Reset 











with one motor and the switches and 
valves are operated by the step motor. 


Switch A is a split contact type of 
switch having two NO and two NC 
contacts as well as a common connec- 
tion. Depressing the start button com- 
pletes a circuit to the step motor which 
drives the cam shaft to actuate 
switches and valves as required at the 
start of the cycle. 

In this initial step switch A closes 
on NC to maintain the power supply 
to the timing motor and switch C 
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Fig. 7 Sustained Contact Start 








opens at NO to stop the step motor. 
After timing the interval to the next 
operation, the timing motor causes 
switch C to close again on NO and 
drive the step motor. 


Sequence Control 


The series of related events which 
take place in some processes may not 
require timing. The most important 
consideration is that they follow in 
the proper order. A time cycle con- 
troller can be used to advantage on 
these applications which require se- 
quence control. In this case the cycle 
controller has a fast speed of rotation 
so the time required to advance from 
one step or phase of the process to an- 
other is insignificant. 


Cycle timers are used frequently in 
the sequence control of processes. Each 
stopping position of the timer repre- 
sents a step in the operating cycle. In 
this way all steps are controlled direct- 


ly from one instrument and it elimi- 
nates some of the difficulties encoun- 
tered in systems where the end opera- 
tion of one phase of the cycle initiates, 
through limit switches, relays, etc., the 
beginning of the next phase in the 
cycle. In order to use a timer as a 
sequence control instrument, the timer 
must be capable of being started from 
many sources. A variety of starting 
techniques will be described later. 


Schedule Control 


This type of controller is used wher- 
ever a process variable must be con- 
trolled according to some function of 
time. 


One form of schedule controller is 
the Time Schedule Controller which 
adjusts the set point of the controller 
mechanically by means of a cam fol- 
lower which follows the contour of a 
cam precut to the desired time rela- 
tionship. 

Other variations of Schedule Con- 
trollers include a cam adjusted or cam- 
less pneumatic transmitter which pneu- 
matically changes the set point of the 
controller. 


The most important feature of a 
Schedule Controller is that it adjusts 
the setpoint of a controller according 
to a predetermined schedule with rela- 
tion to time. This makes possible a 
constant or variable rate of rise or fall 
in set point for the control variable. 


Fig. 3 shows the possible components 
in a Schedule Controller which can be 
used in the control system in a variety 
of ways. 


Circuit Diagrams 


Control circuits are frequently de- 
scribed in connection with the opera- 
tion of a specific machine or process, 
and the circuit techniques that could 
be applied elsewhere are obscured by 
other details of the process. For this 
reason, I have chosen to present the 
circuits according to their performance 
characteristics in the control system. 
In some cases there are other methods 
for accomplishing the same results. 
All of the circuits shown here can be 
made from standard purchased com- 
ponents. 


Starting Circuits 


Either a momentary or a sustained 
contact will be used to start the auto- 
mated process. The starting switches 
in most of the circuits are shown as 
push buttons or two position (on-off) 
selector switches. However, any con- 
tact device such as a limit switch, pres- 
sure switch, alarm contact or similar 
device can be substituted. In all but 
che first circuit shown below it is as- 
sumed that the cycle must stop auto- 
matically when completed. 


In Fig. 4 the cycle repeats continu- 
ously as long as the switch is closed. 

In Fig. 5 the cycle is started by clos- 
ing start switch. Cycle ends when 
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timer switch S opens at NC. Before 
start of next cycle, operator must open 
start switch and rotate cam to starting 
position where S closes on NC. 


The circuit shown in Fig. 6 requires 
a two position start switch. Before 
the cycle is started, timer switch S is 
on NC. The cycle is started by closing 
the start switch in the RUN position. 
The cycle is ended by S opening at NC 
and closing on NO. 
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Fig. 8 Momentary Contact Start 





Before starting the next cycle the 
timer is automatically reset by posi- 
tioning the start button to RESET. 
The motor M then runs until S opens 
at NO. This circuit is convenient to 
use on systems where one cycle timer 
is required to start another. 
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Fig. 9 Momentary Contact Start 


The start solenoid is energized by 
closing the START switch. See Fig. 7. 
When the start solenoid is energized, 
switch S closed on contact NO, thus, 
completing a circuit to the drive motor 
M. At the end of the cycle, the motor 
M actuates switch S to open at NO, 
thus stopping the cycle. Another cycle 
can not be started until the sustained 
start switch has been momentarily 
opened and the start solenoid de-ener- 
gized. This circuit is used primarily 
in control systems where the timer is 
started by the closing of a limit switch 
which is opened again at the end of the 
cycle as the result of an operation per- 
formed by the timer. 


Fig. § shows how a momentary con- 
tact push button can be used to start 
a cycle which must automatically stop 
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at the end of one cycle. 


The start solenoid is energized by 
depressing the START button momen- 
tarily. The start solenoid operates 
switch S which closes on NO to drive 
motor M. At the end of the cycle, S 
opens at NO to stop the motor. 


The start button can be made inop- 
erative during the cycle by making the 
connection shown to NC of §S rather 
than to point 1 on the power supply 


line. Switch S is open at NC all during 
the cycle. 
A B START 
START START SOL. 
a = 


Fig. 10 Start from A or B 


Another method for momentary con- 
tact start and automatic stop is shown 
in Fig. 9. 


The cycle is started by depressing 
the start button which energized relay 
1CR. Contacts 1CR1 closes to hold in 
the relay. Contact 1CR2 closes to drive 
the timer motor. 


Shortly after the beginning of the 
cycle, S opens at NO to de-energize 
relay 1CR. S closes on NC to maintain 
the motor circuit. At the end of the 
cycle S opens at NC to stop the motor. 


It is sometimes desirable to be able 
to start the automatic control system 
from any one of two or more stations. 
A circuit for doing this is shown in 
Fig. 10. If the start buttons are in 
series as shown in Fig. 11, all buttons 
must be depressed simultaneously to 
start the cycle. This circuit is frequent 
ly used as a safety measure on press 
control systems. The two buttons are 
spaced far enough apart so the opera- 
tor must use both hands to start the 
cycle thereby not having one in the 
press when it closes. If two operators 
are required to unload and load the 
press between cycles then the start 
buttons can be spaced so that both 
operators must be at the starting sta- 
tions to start a cycle, providing means 
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Fig. 11 Start from A or B 


for operating in a safe area. 


If two or more operators are required 
to prepare for the start of a cycle and 
they are working in remote parts of 
the plant it may not be convenient to 
know when each has completed his 
task. The starting circuit shown in 
Fig. 12 provides for a push button to 
be located in the area where each op- 
erator works. When operator A has 






completed his part in preparing tor 
cycle, he depresses start button 4 
which energizes relay 1CR, Contact 
1CR1 close to maintain the 
energized and light a signal. This 
nal light can be located on the 
control panel or near the Control sty 
tion for operator B to indicate that 
operator A has finished. The cycle, 
then started by operator B depr 
his start button which energizes 20R 
Contact 2CR1 closes to hold in 
2CR. Contact 2CR2 closes to complety 
a circuit to the starting solenoid 
Switch S opens at NC to de-energiy 
relays 1CR and 2CR. Switch § Closes 
on NO to drive the timer motor, 


Frequently the process cycle con. 
troller must stop part way through the 
cycle and wait for the completion g 
an operation before continuing. Ty 
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Fig. 12 Start from A or B 


circuit in Fig. 13 shows how a time 
switch S2 is used to transfer the stat 
ing source from the push button whid 
is used only at the beginning of a cyde 
to a limit switch which must close ft 


che cycle to continue beyond the inte 
mediate stopping point. At the inter 
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Fig. 13 Start from Two Different Sources 
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hs stop M. At the same time $2 


on NO. When LS closes, the 
is completed through NO of 


2 to the start solenoid. S1 closes on 
NO to drive the time motor. 


14 shows another method for 


accomplishing the same results as the 
circuit in Fig. 13. When the point in 
the cycle is reached where the cycle 
must be held until LS closes, S2 opens 
at NO to stop the timer and closes on 
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Fig. 14 Start from Two Different Sources 


NC. When LS closes, the circuit is 


completed to the timer motor. 


Shortly 


after the timer starts, S2 opens at NC 
and closes on NO to maintain the motor 


circuit 
LS. 


independent of the position of 


The advantage of this circuit is that 
the timer will continue to run if LS 
is already closed when the hold point 
is reached. Continuous operation can- 
not be assured with the circuit shown 
13. 


in Fig. 
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Pig. 15 Start from Three Sources 
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Fig. 15 shows a method for starting 
from three different sources and Fig. 
16 shows an alternate method for ac- 
complishing the same results. 


Note that for each additional start- 
ing circuit another switch is required. 
The number of starting circuits ob- 
tained by the above two methods is 
only one more than the number of 
switches used. In most cases these 
switches must be in the timer. How- 
ever, it is conceivable that the transfer 
to another starting source could be 
accomplished by any two position 
switches located elsewhere, i.e. a limit 
switch. 


Frequently there are _ insufficient 
switches available in the timer for 
starting circuits after taking care of 
other cycle functions. A method for 
multiplying the number of switching 
circuits in a timer is described later. 

The switch used tw perform an op- 
eration in a process can be used fre- 
quently as a source of power for start- 
ing contacts. When a time cycle con- 
troller is used as a sequencing control, 
many starting sources may be required. 
It is advantageous to the designer to 
know and understand circuit tech- 
niques which will economize on the 
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Fig. 16 Start from Three Sources 


number of timer switches required. 
Several circuit techniques are illus- 
trated in Fig. 17. 


The system is started by depressing 
the push button. S1 closes on NO to 
drive the timer motor. Shortly after 
the timer starts S8 opens at NC to 
make the start button inoperative for 
the remainder of the cycle. After tim- 
ing the first step in the cycle, switch 
S2 closed on NO to supply power from 
point 3 to unit A and switch LS1l. At 
the same time S1 opens at NO to stop 
the timer motor. The timer is held 
in this position until LS1 closes to 
energize the start solenoid. S1 closes 
on NO to drive the timer motor. Short- 
ly afterward S2 opens at NO to de- 
energize unit A as well as the start 
solenoid. The normal cycle must be 


of such a nature that LS1 will also 
open and remain open during any other 
portion of the cycle. This is important 
to prevent a faulty operation. Note 
that PS1 and PS2 are also tied to the 
line which supplies the start solenoid. 
If LS1 did not open prior to the time 
when PS1 must operate, there will be 
a feed-back path through LS1 to unit 
A. The circuit starting at point 4 
illustrates a method for starting 
similar to that described above except 
the limit switch is replaced with a 
pressure switch PS1. 


The circuit starting at point 5 is 
different from that described above. 
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Fig. 17 Other Starting Circuits 


Timer valve V4 operates to supply air 
to a direct acting controller. PS2 is 
actuated by the output from this con- 
troller. As the pen rises to the set 
point, the output pressure increases to 
maintain control and to close PS2. 
The timer motor is then started to 
time the period of control at the set 
point. At the end of this time period 
V4 shuts off the air supply to the con- 
troller. The controller output air pres- 
sure falls and PS2 opens. PS2 will not 
interfere with any other source for 
starting because there is only one 
period during the cycle when valve V4 
is open and PS2 could possibly close. 


A slightly different circuit must be 
used if the controller is reverse acting 
(output air pressure decreases as the 
pen rises above the set point.) ... In 
order to fully understand the circuit 
starting at point 6 we must first con- 
sider what happens to the output pres- 
sure of a reverse acting controller from 
the time the air supply is first turned 
on until it reaches the control point. 
Before the air supply is turned on the 
output pressure is at zero. After the 
air supply is turned on, the output 
pressure rises steadily to the maximum 
value. As the pen rises to the set 
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point, the output decreases and reaches Meet the Author 
see 


a steady value when the control point 
is reached. It is at this time that we 
want to start the timer. 2 


an 
One method of doing this is shown . i 
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in the circuit starting at point 6. S5 
closes on NO to energize unit C which 
in some way (possibly through a 
solenoid air valve) causes the air to 
be turned on to the controller. The 
output air pressure rises. PS3 being 
connected to the controller output, 
closes on NO to energize relay 1CR. 
Contact 1CR1 closes to maintain the 
relay energized. Contact 1CR2 also 
closes. As the pen approaches the set 
point, the output pressure decreases. 
PS3 is adjusted so it will close on NC 
when the output pressure falls to the 
value existing when the pen and the 
pointer are together. A circuit is now 








completed from point 6, through NO of - 
S5, NC of PS3 and Contact 1CR2 to Saat ar oe iF aan M 
start the timer. The pressure switch i 
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strain 
gages 


By John Tarbox* 


STRAIN GAGE is a device for 

measuring changes in length — 
usually very small changes. 
Mechanical strain gages — extenso- 
meters — date back to the previous 
century. Not many were used. Resist- 
ance wire gages date back about 20 
years — hundreds of thousands are 
used. Accurate, reliable and rugged, 
this measuring tool has been used in 
baking ovens and in the Arctic, on deli- 
cate balances and massive punch 
presses, under vacuum and underwater. 
It can be adapted to measure pres- 
sures to 20,000 pounds per square inch, 
physical vibrations to 50,000 cycles per 
second, forces to thousands of tons. 


Flexibility such as this was only 
achieved with the development of spe- 
cial gages and techniques. To get the 
maximum value from today’s gages, 
care in selection and application is nec- 
essary, and at least an elementary 
knowledge of gage theory is needed. 

In its usual form a strain gage con- 
sists of a short length of small (ap- 
proximately 0.001 inch) diameter wire 
of high electrical resistance. To keep 
the gage length short, the wire is 
formed into a grid. To simplify its 
mounting and protect it, the wire is 
cemented between two thin pieces of 
paper. To apply, the gage is cemented 
to the member to be tested. Flat or 
curved shapes are easily accommo- 
dated, no expensive preparation is re- 
quired, no “gage l'nes” need be scribed. 

When the test member is strained, 
80 is the bonded gage. As the wire 
is strained its electrical resistance 
changes. This resistance change is di- 
rectly proportional to the strain in the 
Wire, and the strain in the wire is di- 
rectly proportional to the strain in the 
Member. A number of simple tech- 
Riques are available to give accurate 
Measurement of the resistance change; 
the proportionate strain is quickly cal- 
culated. 


To make a selection of the best type 
of gage to choose for a specific applica- 
tion it is necessary to consider the 
Coistituents of the gage likely to be 

by the test conditions. 
“Application Engineer, Consolidated Engineer- 
ing ration, Pasadena, Calif. 
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Type of Strain: 


Area of Measurement 

In use, each infinitesimal portion of 
the strain gage is intimately bonded to 
the member being tested and follows 
its movements in both tension and com- 
pression. It measures the average of 
the strains along the whole gage length. 
If strain in a localized area is needed, 
a short gage length must be chosen. 
Amplitude 

Gage factor and the expected ampli- 
tude of the stress and consequent 
strain, determine the gage output at 
maximum excitation power. The am- 
plitude (and frequency) of the output 
will determine whether sensitive 
meters or galvanometers may be used 
directly, or whether amplification is 
required. Gages with high gage factors 
may be obtained, but the range of ready 
availability for such gages is limited. 


Complexity of Stress 

Single-grid strain gages are designed 
to measure only those strains parallel 
to the strain axis. Transverse-axis 
sensitivity is generally less than 2 per 
cent of the major-axis sensitivity. 
When strain directions are unknown, it 
is necessary to use a multiple array of 
gages disposed to permit later calcula- 
tions of the magnitude and direction 
of the principal strains. To aid in this 
type of measurement, special multiple 
arrays called Rosette gages have been 
developed by the manufacturers and 
are available as standard catalog items. 
Some of these are sketched below. 


Frequency and Duration of Strain 

In general, two classes of strain work 
are encountered. The first is long-term 
examination of static or slowly varying 
forces, requiring a gage which gives 
consistent output under varying en- 
vironmental conditions. While all 
strain-gage wire is specially selected 
and drawn to maintain uniform diam- 
eter, ductility, temperature coefficient, 
and resistance, static or “quasi-static” 
work requires a special wire with an 
extremely low temperature coefficient. 
Such wires have been developed. One 
sold under the trade name of Constan- 
tan is a copper-nickel alloy (60% — 
40%) with a gaze factor of approxi- 
mately 2.0 and a temperature coefficient 
of 1.0 x 10° ohms /ohm/ °C. 


The other class of work deals with 
the study of strains caused by vibration 
— often at high frequencies and small 
amplitudes. This work requires wire 
with fatigue resistance and gages of 
high output, even at the sacrifice of 
long-term stability. For this, Iso-elestic 
wire was developed. It is a complex 
alloy of iron (52%), nickel (36%), 
chromium (8%), manganese, silicon, 
molybdenum (4%), carbon, and vana- 
dium (trace). It has a gage factor of 
approximately 3.5; a temperature coef- 
ficient of 47 x 10° ohms/ohm/°C. 
When fatigue studies are made, the 
strain-gage leads must also be specially 
manufactured. For fatigue work, “dual- 
lead” gages are available with long- 
flex-life, low-hysteresis leads. 


Type of Member 


Thermal conductivity 

High heat conductivity of the test 
member may permit the gage to be 
operated at higher energizing power 
levels without danger of electrical over- 
heating. On massive steel and alumi- 
num members, power levels of one watt 
are often used. On plastics and small 
metal members, lower levels, in the 
order of one-fourth watt, should be 
maintained. 


Electrical conductivity 

The cements normally used are in- 
sulating, but care against electrical 
leakage need be taken, particularly 
when mounting the gage on metals. 
Resistance to ground should be in the 
order of 200 megohms. 


Ductility 

Care must be taken not to strain the 
gage wires beyond their limit of pro- 
portionality. In general, they may be 
strained to 1% elongation (10,000 mi- 
croinches/inch) without damage. Some 
are restricted to 0.7% elongation. Post 
Yield gages are available which will 
tolerate strains to 10%. (Note: 1% 
strain in steel approximates 300,000 
psi). 


Shape 
The resistance-wire strain gage can 
readily be fastened to a curved surface, 
such as a pipe. With gage lengths as 
(Continued to nert page) 
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short as 1/32 inch available, even 
small-diameter tubing can be accom- 
modated. Standard gages are protected 
with sturdy, rag bond paper. Where 
other considerations are not restrictive, 
the use of thin protective papers sim- 
plifies fastening to curved surfaces and 
shortens the cement drying time by 
permitting faster evaporation. 


Environmental Considerations 


High temperature 

Standard paper-base gages with ni- 
trocellulose cement are serviceable to 
180 F. For higher temperatures, gages 
with the wires sandwiched between two 
paper-base Bakelite wafers are pro- 
vided. These will give continuous op- 
eration to 300 F, with limited service 
to 500 F. These gages must, of course, 
be fastened with Bakelite-type cement. 


Low Temperature 

At temperatures below —20 to —30 
F the cellulose acetate cements will 
tend to embrittle and impair the bond 
between member and gage. Bakelite 
gages and cements, serviceable at high 
temperatures, will also perform at tem- 
peratures as low as —60 F. Moisture 
is an ever-present hazard at low tem- 
peratures, and to prevent excessive 
electrical “ leakage,” waterproofing of 
the gage and exposed leads is necessary. 
Only low-temperature sealants are suit- 
able. Type 1201, made by the Minne- 
sota Mining and Manufacturing Com- 
pany, is one which has been success- 
fully used. 


Temperature Changes 

Changes in temperature will cause 
changes in resistance of the strain-gage 
wire. To the measuring instrument, 
this resistance change appears exactly 
like a strain. Several methods can be 
used to lessen or cancel this effect. 
Wire with a low temperature coeffi- 
cient, such as Constantan or Advance 
is one preventive. Special temperature- 
compensated gages, which practically 
cancel out temperature effects, are 
made to suit steel or aluminum struc- 
tural members. Most commonly used, 
however, are techniques which permit 
cancellation of temperature effects in 
the measuring instrument circuits. 
These will be covered in detail later. 


Humidity 

Although normal cementing tech- 
niques give adequate protection for 
most usage, high humidity demands 
special waterproofing treatment. Grease 
or wax coatings give good service for 
general humid conditions. For the ut- 
most stability, the use of Bakelite 
gages and cements is recommended by 
the manufacturer. With such gages 
and leads waterproofed with neoprene, 
months of service, even under water, 
can be achieved. 


Plan now to attend the ISA Tenth 
Annual Instrument-Automation Con- 
ference and Exhibit at Shrine Audi- 
torium and Convention Hall, Los 
Angeles, Calif., Sept. 12-16, 1955. 
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Probe for Steam Temperature Measurements 


By A. I. Dahl 


General Engineering Laboratory, General Electric Company 


The evaluation of the efficiency of a 
steam turbine power plant involves the 
determination of the state of the steam 
at various locations throughout the 
power plant. One of the primary fac- 
tors by which the state of the steam is 
defined is its temperature. The ac- 
curate measurement of the steam tem- 
perature is, therefore, of prime im- 
portance in evaluating power plant ef- 
ficiency. 

The equation relating the total and 
static temperatures and the velocity 
of a flowing gas is: 


Vv? 
7, T, = eIC, (1) 
where T,. = total temperature, °F 
T, = static temperature, °F 
V = velocity, ft/sec. 
g = gravitational constant 
st/sec.* 
J = mechanical equivalent 
of heat, ft. lb/Btu 
C, = specific heat at con- 
stant pressure, Btu/Ilb 
F 


Obviously it is the total temperature 
which is of interest in evaluating ther- 
mal efficiencies. 

By definition, the recovery factor r 
of a temperature probe is given by the 
expression 


T, =, es 9 
"=, —¢. 7 
where T, is the temperature indicated 
by the probe. 

From equations (1) and (2), we may 

write 

T,. = T, + (iv) V? (3) 
~ 2gIC, 

It is apparent from equation (3) that 
a knowledge of the recovery factor 
of a probe is required in order to cal- 
culate the total temperature of a flow- 
ing gas. It is advantageous that the 
value of the recovery factor be as near 
unity as is practicable in order to min- 
imize the correction for gas velocity. 

The temperature distribution across 
a section of a steam flow channel is 
generally not uniform but tends to- 
ward higher values at the center of the 
passage-way. Furthermore, mechanical 
components such as baffles, support 
members, etc., often introduce distur- 
bances in the flow pattern which in 
turn cause non-uniformities in the 
temperature profile. Temperature sur- 
veys can be made with motor-driven 
traversing probes. In order that the 
reading of a probe be truly indicative 
of the temperature of the steam at the 
location of the junction, the probe must 
respond quickly to changes in the 
steam temperature as the junction is 
moved across the channel. Since the 
direction of steam flow may vary from 
point to point, the indication of the 
probe should also be insensitive to 
these changes in direction of flow. 


Thus the desired performance ch, 
acteristics of a temperature probe fg 
steam turbine applications may be guy, 
marized as follows: 

1. High recovery factor 

2. Fast response rate 

3. Insensitivity to direction of steay 
flow 

Since the factors listed above ap 
inter-related for any given probe eg. 
struction, the optimum overall pe. 
formance characteristics of a prob 
must necessarily be a compromise hp 
tween the various individual factoy 
In the design of a temperature prob 
for the low pressure turbine being jp. 
stalled in the new Steam Turbine 
Laboratory at General Electric Com 
pany, Schenectady, New York, ep 
sideration was given toward effecting 
the most favorable compromise among 
the factors of recovery, response rate 
and sensitivity to direction of flow. Th 
details of the probe design are show 
in figures below. It is essentially 4 
spade-type stagnation thermocoupk 
located at the throat of a converging 
nozzle. The thermocouple junction & 
directly exposed to the steam flow, 
thus making for a rapid response t 
temperature changes. The stagnation 
cup promotes a high value of recovery 
factor. The converging nozzle section, 
in addition to increasing steam flow 
rate over the sensing junction and 
thereby further improving the response 
time, teuders the probe nearly insenst 
tive to variation in direction of steam 
over a Wide angle. 

Tests of the temperature probe ii 
a steam system has indicated a ft 
covery factor of 99% for steam veo 
cities above 700 ft./sec., a time cop 
stant (63.2% point) of 1 second fo 
a steam flow rate of 14 lbs/ft* sec. and 
a sensitivity to angle of attack of nd 
more than 1 degree F for + 45° & 
viation from the normal direction. I 
is believed that these values represelt 
the highest overall performance char 
acteristics achieved in a temperature 
probe for steam turbine application. 








Bleed Holes 





Thermocouple 
Junction 











zs 





char. 
Le for 
e SUNL 


Steam 


e are 
© Con 
l per. 


ise be 
actors, 

Probe 
ng in 
urbine 


» COM 
‘ecting 
among 
e@ rate 
W. The 
shown 
ally a 
couple 
erging 
‘ion is 
flow, 
nse to 
nation 
covery 
ection, 
n flow 
n and 
sponse 
nsensi- 
steam 


obe in 
a re 
1 velo 
ie COD 
nd for 


of not 
15° de 
on. it 
yresent 
> chat 
rature 
ion. 














the present status of 


high pressure measurement 


and control 


By Wilfred H. Howe* 


easurements of pressure differ- 
M ence in the high pressure range 
is frequently desirable. This pressure 
difference may represent the pressure 
drop across a reactor or heat ex- 
changer, or may be a pressure differ- 
ence representing a flow or a liquid 
level. In most high pressure opera- 
tions the pressure difference is small 
compared to the static pressure. The 
difference measurement between two 
independent static pressure elements is 
generally unsatisfactory since a small 
percentage of full scale error in the in- 
dividual elements represents a very 
large error in the difference being 
measured. 


Major modifications of standard dif- 
ferential pressure measuring units are 
required for differential pressure meas- 
urement in high static ranges; as is 
always the case with differential pres- 
sure Measurement, the problem is to 
get the measurement out from the 
region of high static pressure. The 
conventional procedures used at lower 
pressure such as bearings, stuffing 
boxes, torque tubes, permanent mag- 
netic couplings and the like are not 
applicable for purely mechanical rea- 
sons. Two approaches have been em- 
ployed. The first is to put an electrical 
force or motion detecting element 
inside the high pressure enclosure, 
bringing out an electrical connection 
through a pressure seal. While this is 
technically feasible, the practical prob- 
lems of providing space for the electri- 
cal sensing unit, providing suitable in- 
sulation, making allowances for the 
compressibility of the surrounding 
liquid and the problem of a suitable 
electrical lead-out make this approach 
rather difficult and expensive. An 
alternate and quite simple solution 
which is generally applicable for meas- 
urement of motions within a high pres- 
sure enclosure is the inductive system. 
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Fig. 8 


Fig. 8 indicates a structure of this 
type. A heavy-walled stainless steel 
tube closed at one end is attached to 
the measuring cell. A ferro-magnetic 
slug supported by a nonmagnetic hous- 
ing moves inside the tube. A twin coil 
structure outside the tube detects the 
motion of this slug. The tube itself 
forms the pressure seal. The outside 
diameter of the tube can be three or 
four times the inside diameter. Units 
with 50,000 lb. rating are in service. 
The minimum slug motion should be at 
least 0.010”. This limitation is pri- 
marily dictated by error limitations im- 
posed by expansions of the components 
from which the unit is constructed. 
The upper limit of motion is purely 
structural. There would appear to be 
no problem in measuring motions of 
several inches. Utilizing this cell sys- 
tem, the differential pressure measur- 
ing structure becomes relatively simple. 
A cavity in a high-strength forging 
houses a diaphragm or bellows. Con- 
nections through the walls provide for 
the high and low pressure of the dif- 
ferential pressure system. The closure 
is made by conventional Bridgman 
packing. For convenience the stain- 
less steel seal tube, the bellows struc- 
ture, etc. are made up as units, which 
are then installed in a body designed 
for the required static pressure rating. 


Mechanical considerations limit the 
overrange capabilities of a device of 
this kind. It has not as yet been 
practical to provide overrange protec- 
tion for full static pressure as is avail- 
able in lower static pressure differen- 
tial pressure measuring units. Stiff 
bellows capable of withstanding dif- 
ferential pressures of at least 150 Ibs. 
in either direction without appreciable 
zero shift are available. These bellows 
are quite stiff and require a minimum 
ot a 25 psi differential for full scale 


operation. Differential pressure ranges 
up to 500 lbs. have been measured. 
Pressure differences less than 25 Ibs. 
are available with a corresponding 
sacrifice of overrange capability. While 
this type of unit is still comparatively 
new, several units of 50,000 lb. rating 
have been installed and are apparently 
proving quite satisfactory. 


The electrical measurement can be 
made by an AC bridge measuring in- 
strument. Foxboro instruments use a 
one thousand cycle measurement. This 
higher frequency materially increases 
the inductive effect for a given coil and 
thereby improves the inductance-to- 
resistance ratio. 60 cycle could un- 
doubtedly be employed. I do not have 
any data as to the limitations which 
the lower frequency would impose. 


To summarize, inductance differen- 
tial pressure cells are commercially 
available for operation up to 50,000 Ib. 
static pressure for measurement of dif- 
ferential pressures from 1 to 500 Ibs. 
Except at the very lowest ranges, an 
accuracy of 1% is available. Tempera- 
ture and static pressure effects are 
quite small. Overrange is limited to 
a maximum of 1,000 to 1500 lbs. with 
considerably less overrange permissible 
at low differential pressures. The ac- 
tual measuring structure, bellows, tub- 
ing, slug enclosure, etc. are customarily 
of 316 stainless steel. However, the 
main body is customarily made of a 
high strength heat-treated material 
with limited corrosion resistance. 
Since there is at present apparently rel- 
atively little application of high pres- 
sures to highly corrosive media, normal 
rustproofing has been found adequate. 


Temperature Measurement 


A second measurement of major im- 
portance in the high pressure field is 
temperature. In a large number of 
operations, pressure, temperature and 
the relation between them is the con- 
trolling factor so that an accurate 
measure of temperature is as important 
as the measurement of pressure. Here 
again modifications of standard tech- 
niques provide the necessary measure- 
ments. Three elements are commonly 
used, the thermocouple, the resistance 
thermometer and the filled mechanical 
system. 
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As in all temperature measurements, 
there is the question of the use of a 
bare element versus an element in a 
socket. In high pressure operation the 
convenience of mounting the element 
in a suitable socket is of considerable 
importance. On the other hand, sockets 
to withstand high pressure are heavy, 
expensive and because of the necessary 
thickness of material tend materially 
to slow down the rate of response. As 
will be discussed later, many high pres- 
sure reactions require a high dynamic 
performance so that the lag of the 
high pressure socket is a material dis- 
advantage. This disadvantage can be 
minimized by careful socket design. 
Using a thermocouple as the primary 
element, a special, small wire couple 
‘an be made up requiring a relatively 
small bore socket;44” inside diameter 
is adequate. For pressures in the 
50,000 lb. range, outside-inside diam- 
eter ratio of about three to one is usual- 
ly adequate. If the tip of the socket 
is made at least as thin as the wall 
thickness and the thermocouple is 
pressed firmly against the bottom of 
the hole, a reasonably rapid response 
can be obtained. The lag can be com- 
pensated to a certain extent by de- 
rivative action in the controller. This 
combination, while still introducing an 
appreciable lag, is about the optimum 
which can be achieved with a socket. 
Such sockets are frequently tapered to 
give greater structural stiffness. Quite 
violent agitation in high pressure ves- 
sels is common. Furthermore it is 
conventional practice to assume that 
if a socket projects out into a vessel, 
someone is going to stand on it, either 
intentionally or accidentally. 

For the ultimate in responsiveness, 
bare thermocouples using fine wire di- 
rectly inserted in the pressure vessel 
in one form or another have been used. 
Problems of support for the couple and 
of insulation of the lead wires present 
a considerable problem. If the couples 
are of sufficiently heavy wire to have 
good mechanical strength, the desired 
highspeed of response is sacrificed. A 
special form of couple has been sug- 
gested for this purpose, consisting of 
a concentric tube and core made of the 
two dissimilar thermocouple materials. 
The space between the two is packed 
with a fine insulating powder. The 
whole structure is then drawn down to 
the desired size in much the same 
fashion that conventional seamless tub- 
ing is drawn. This provides a fairly 
stiff tube which can be sealed directly 
through the vessel wall with a conven- 
tional packing. The unit is made long 
enough to extend out of the vessel, 
thereby providing its own lead wire 
insulation. Units of this type have 
been made experimentally for special 
purposes. Such units should be avail- 
ble commercially within a short time. 


Other high speed measurement de- 
vices have been suggested including a 
resistance thermometer bulb consisting 
of a grid of fine nickel wire sandwiched 
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between two layers of nickel foil, with 
a thin layer of insulation between the 
wire and the foil. Properly supported, 
this should make a highly responsive 
element with the necessary mechanical 
rigidity provided by the supporting 
structure. There is still the problem 
of lead wires. However, this is less 
serious since these can be copper or 
any other desired conductor. For pre- 
cise measurement Where speed of re- 
sponse is not the primary considera- 
tion, a standard small resistance bulb 
in a socket is frequently employed. 
In some cases a unit of this type has 
been used as a backup for some of the 
more specialized highly responsive 
elements. The true value of tempera- 
ture was read from the resistance ther- 
mometer. The dynamic response was 
provided by a bare couple or similar 
device. 


A somewhat neglected measurement 
of temperature at high pressure is the 
mechanical vapor pressure thermom- 
eter system. Using a_ close-coupled 
measuring element, the vapor pressure 
bulb can consist of a relatively short 
length of capillary tubing, say approxi- 
mately .020 bore and .060 outside diam- 
eter. Tubing of approximately this di- 
mension is available standard in 316 
stainless steel. It has a very high 
strength and is readily mounted either 
just off the wall of the vessel or in 
coiled form on a suitable support. The 
connection through the vessel wall 
could be through a tubing of even 
smaller bore, say .010” running perhaps 
5’ or less to a measuring instrument, 
including a pneumatic or electric trans 
mitter. Due to the small outside 
diameter of the measuring tubing, the 
response of such a system is extremely 
fast. Since the device depends on 
vapor pressure, small changes in the 
volume of the system due to pressure 
effects have no effect on the reading 
If, for any reason, the measuring tub 
ing was damaged, fluid flow through 
the lead-in capillary would undoubted 
ly blow up the pressure element. How 
ever, even at high pressure, the rate 
of leakage of the material in the vessel 
through a .010 capillary hole would be 
small enough so as not to be a serious 
hazard. Furthermore, even this small 
flow can readily be shut off by simply 
pinching down on the tubing without 
shutting down on the process. The 
cost of replacement of the measuring 
tubing, lead tubing and pressure spring 
would be comparatively small. This 
device has important possibilities both 
as primary high speed measurement 
and also as a backup for other types 
of measuring systems. This system 
can operate electrical or pneumatic 
signals, alarms and the like directly. 
No vacuum tubes are involved in the 
measurement. With proper design and 
reasonable maintenance an extremely 
high degree of reliability would be 
available. This particular application 
of the vapor pressure thermometer 
is relatively new and has been tried out 
only experimentally up to the present. 


However, it has considerable promise 
as a measurement of temperature at 
high pressure. 


Liquid Level Measurement 


Other measurements at high pressure 
are less well developed and less con 
ventional than pressure and tempera- 
ture. Liquid level is a typical example. 
Float type liquid level measurement at 
high pressure has definite limitations. 
The free float is almost impossible be- 
cause of the difficulty of providing a 
suitable float which will withstand the 
necessary pressure. Displacement 
floats become extremely expensive be 
cause of the space required, as well 
as their limitation because of the vari 
ation in density of the vapor or gas 
above the liquid with variation in pres 
sure. Space in high pressure vessels 
is at a premium. In general, the 
measuring apparatus used should o« 
cupy a minimum volume. 

Capacitance has been used quite suc 
cessfully. A straight rod is used as 
the measuring element This rod is 
coated with a suitable insulating mate 
rial if the measured fluid is a conduct 
ing liquid The rod can be bare or 
may have a thin protective coating if 
the liquid is an insulator. As shown 
in the illustration, it is fairly common 
practice to mount the measuring prolv 
independently and bring out a sepa 
rate lead Wire through a suitable in 
sulating bushing. This is in contrast 
to the usual practice at low pressure 
of having the probe, the lead-in insula 
tion, and the support, all in one piece 
By bringing the lead wire out separates 
lv, a comparatively small wire can lhe 
used. Even with small wire, the prob 
lem of a low and constant capacity in 
sulating bushing introduces problems 
The comments under the manganin 
type cell apply in this case \ tech 
nique similar to that in the manganin 
cell has been suggested using an in 
sulating bushing and bellows seal com 
bination. The lead wire insulation 
would terminate inside the bellows seal 
and from this point would run. bare 
through a suitable insulating liquid 
Since the differential pressure across 
the bellows is quite small, the problem 
of terminating the insulated 
(Fig. 9) 


lead le 


comes less severe. 












































Fig. 9 


Gamma ray measurement of liquid 
level is a definite possibility. The 
heavy vessel walls involved in high 
pressure operation require a_ strong 
source of radiation and correspondingly 
good shielding to protect personnel. 
The source may be placed inside the 
vessel, in which case the vessel walls 


ISA Journal 





juid 
The 
igh 
‘ong 
igly 
nel. 

the 
‘alls 


rnal 


to a considerable extent provide the 
shielding. However, in this case quite 
special techniques are required when 
the vessel is opened for maintenance 
or service. On the other hand, the 
source may be placed on the outside 
with the radiation passing in through 
one vessel wall and out through an 
opposite vessel wall. For a measure- 
ment of limitec change of level, a hori- 
zontal setup can be used. For a con- 
tinuous measurement of a considerable 
level change, a vertical operation is 
necessary. The increased mechanical 
difficulties involved are obvious. 


Sonic level measurement has been 
proposed. The sonic elements could 
could presumably be placed inside the 
pressure vessel, preferably at the bot- 
tom. The conventional techniques for 
measuring the time for the sound wave 
to travel upward to the surface of the 
liquid and reflect back down either to 
the same or to a separate element 
would give a measurement of level. 
As far as is known, this is purely a 
suggestion. There is every reason to 
believe that magneto-restriction de 
vices should operate satisfactorily un- 
der high pressure Data on crystal 
units under these conditions is limited 
Here again there is the problem of the 
lead-in wire and the desirability of 
good insulation and a low and stable 
capacitance 


Flow Measurement 


Flow measurement is basic in most 
continuous process operations. Accu 
rate measurement of rate of flow at 
desirable 
This measurement has presented a 
serious problem, as a result of the flow 
pulsation in operations where the fluid 
is pumped by reciprocating pumps. 
No really satisfactory general approach 
to the measurement of pulsating flow 
has been developed either for low or 
high pressure service. 


high pressures is highly 


Fairly reliable data on the effect of 
pulsating flow with an orifice as a 
primary element are available; a flow 
pulsation with the rate of flow vary- 
ing + 20% from average gives an 
error reading of about 2%. For flows 
less than + 20%, the error varies as 
the square of the magnitude of the 
pulsation. In other words, if the flow 
fluctuation does not exceed this 
amount, the conventional measuring 
methods are applicable. Looking at a 
conventional triplex pump, if the pump 
were operating in a theoretical manner 
With no leakage and were pumping an 
incompressible fluid, it can be shown 
that the variation in flow rate is about 

If a triplex pump is operating 
on a gas entirely in accordance with 
Boyle's Law and the compression ratio 
(output pressure divided by input 
pressure) is 1.4, the flow will go to 
zero and to more than 200% of average 
during each cycle. In actual pumping 
operations, particularly at high pres- 
sure, the flow variation lies somewhere 
between these two conditions and is 
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difficult to predict. Particularly at 
high pressure, the gas never follows 
the perfect gas law; adiabatic com- 
pression raises temperature markedly, 
tending to equalize the flow rate; in a 
gas normal capacities and pipe friction 
tend to damp out the extreme pressure 
and flow fluctuations. It is difficult to 
make reliable generalizations as to ac- 
curacies of flow measurement under 
pulsating conditions. A very import- 
ant favorable factor is that under nor- 
mal operations, the pattern of flow 
fluctuation is relatively constant. If 
the flow pattern is constant, there is 
a constant error in flow meter readings, 
giving a differential pressure having 
a constant relation to true flow, al- 
though the coefficient is different from 
that which would be predicted on a 
uniform flow basis. 


The above remarks have been based 
on an orifice. About the same con- 
siderations apply to other primary 
elements. A Venturi tube behaves 
about the same as an orifice. A vari- 
able area meter (Rotameter) has a 
wider rangeability than an orifice or a 
Venturi but is also subject to serious 
error Where the fluctuations of flow 
are large. 


In addition to the error introduced 
in the conversion of pulsating flow to 
differential pressure by an orifice, Ven- 
turi or the like, there is a serious 
problem in measuring the differential 
pressure. For lower static pressures, 
the standard mercury manometer prop- 
erly damped gives an excellent average 
reading of differential pressure. A 
high pressure differential pressure cell 
such as was described under differ 
ential pressure has a good frequency 
response and will give a variation of 
inductance which is a good representa 
tion of the differential pressure being 
measured. However, conventional elec 
tric and electronic instruments of 
the self-balancing type are subject to 
considerable error When measuring 
variables having a fluctuation of any 
considerable magnitude at a rate faster 
than the self-balanced mechanism can 
follow. These fluctuations tend to pro- 
duce saturation in the amplifiers with 
a resultant reading which may or may 
not be a reliable average of the variable 
being measured. 


Rotary propeller meters inserted in 
the line have been used for measure- 
ment of flow at high pressure. Where 
the rotation is brought out by means of 
a rotating magnet, the problem of in- 
serting these units in the line is sim- 
ply a question of getting a nonmag- 
netic steel section of pipe and a pickup 
sufficiently sensitive to operate at the 
considerable separation required estab- 
lished by the wall thickness of high 
pressure piping. However, there are 
the usual problems of machinery intro- 
duced in the fluid line and the usual 
questions on lubrication, etc. I am 
not aware of any reliable test data as 


to the effect of pulsating flows on the 
accuracies of devices of this type. 
Based purely on theoretical considera- 
tions, there would seem to be some 
doubt as to the accuracy with which a 
device of this type would measure pul- 
sating flow having high magnitude and 
frequency of pulsation. 


The thermal fiow meters have been 
suggested for this purpose. By placing 
a heater in the stream with a measure- 
ment of temperature upstream and 
downstream from the heater, a meas- 
urement of flow is possible. These de- 
vices are used at lower pressures. They 
are commonly operated with a con- 
stant temperature difference main- 
tained by controlling the heating ele- 
ment. Assuming a constant tempera- 
ture difference, the heat supplied is 
directly proportional to the flow. For 
pulsating flow, it is necessary to have 
a volume surrounding the heating ele- 
ment equal to several times the dis- 
placement of a single stroke of the 
pump piston in order to obtain a good 
average flow reading. It is quite ap- 
parent that if the volume surrounding 
the heater is small compared to the 
piston displacement, large errors due 
to pulsation will be introduced. Power 
requirements for small flows are un- 
important; however, if large flows are 
to be 
power inputs are involved to produce 
temperature differences suitable for 
reasonably accurate Measurement 


measured, very considerable 


Sonic metering of flow under high 
pressure has been suggested and ap- 
pears theoretically feasible In this 
case, the sonic energy should either be 
continuous, or if pulsed, should be at 
a pulse rate large compared to the flow 
pulsation. There is of course consider- 
able development involved in an opera- 
tion of this type. So far no one has 
been interested in supporting this 
development work 


Of course one of the most common 
methods for obtaining approximate 
flow is simply counting the strokes of 
the pumps. Under favorable condi- 
tions, this of course provides a reason- 
ably accurate measurement of flow and 
flow variation. However, one of the 
major sources of disturbances in high 
pressure operation results from faulty 
operation of pump valves under the 
very severe operating conditions asso- 
ciated with high pressure. Perhaps 
one of the most important reasons for 
flow measurement is to stabilize the 
process When a disturbance occurs due 
to irregularity in pump operation. For 
this purpose the pump stroke count is 
obviously not useful. 


Other High Pressure Measurements 


Other measurements at high pres- 
sure, such as density, viscosity, and 
the like, are at the present time in the 
purely speculative stage. A density 
could presumably be measured by 
measuring the force on an immersed 
“float” of—say—magnesium or other 
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light metal. While the “float” would 
presumably sink in most liquids to be 
measured, the variation in buoyant 
force would be representative of den- 
sity and could be measured by strain 
gauge or by an actual spring displace- 
ment with the motion brought out 
through an inductive measuring ele- 
ment. Gamma ray measurement of 
density is a possibility with about the 
same limitations as mentioned under 
liquid level. Since for density the 
direction of measurement would pre- 
sumably be horizontal, gamma ray 
measurement would operate under rea- 
sonably favorable conditions. Sonic 
measurement of density has been sug- 
gested. This is subject to the same 
development requirements similar to 
those mentioned under sonic flow 
measurement. It appears that develop- 
ment work along this line could be 
expected to produce the desired read- 
ings. 

Viscosity is in about the same situa- 
tion. In some cases, viscosity measure- 
ment gives an excellent measurement 
of the high pressure reaction, and 
hence is potentially an important “high 
pressure” measurement. The high fre- 
quency vibrating reed viscosity unit 
(the Ultraviscon) either in standard 
or modified form, should operate quite 
satisfactorily at almost any desired 
pressure range. For the higher values, 
some detail modificatons of structure 
and mounting is probably required. 
However, this looks like a _ perfectly 
practical procedure. It is also pre- 
sumably practical to measure absolute 
viscosity by shear as shown in the illus- 
tration (Fig. 10). A rotating shaft 
would drive a evlinder at constant speed. 























Fig. 10 


The drive could be provided either from 
an external motor using a “controlled 
clearance” seal or a driving motor 
might be mounted directly in the 
vessel. A cup surrounding the cylin- 
der would be driven through the 
viscosity of the measured liquid. The 
rotational torque exerted on this cup 
could be measured by a strain gauge 
or other force measuring element. By 
proper design this entire mechanism 
could all be subjected to the high pres- 
sure, with merely lead wires for bring- 
ing out the measured torque. Again, 
this is purely a dream. Like most 
high pressure developments, its per- 
formance would depend upon the me- 
chanical design detail. 


Automatic Control of High Pressure 


Automatic control of processes oper- 
ating at high pressure presents funda- 
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mentally the same problems as in other 
process operations. Peculiarities of 
high pressure operation accentuate 
many difficulties. In most cases avail- 
able controllers and control mecha- 
nisms are adequate. Three groups of 
problems are met: (1) in measurement; 
(2) in the nature of the control pro- 
cess; (3) in the valve or other final 
control element. 


(1) The problems in measurement 
have been well outlined. Pressure meas- 
urement itsself is quite easy and satis- 
factory. On the other hand, reliable tem- 
perature measurement with a _ high 
speed of response is less satisfactory, 
while flow measurement which is the 
backbone of most continuous industrial 
process controls presents major difficul- 
ties. Present work on flow measure- 
ment should improve this materially 
and provides an important step in over- 
all improvement of process control in 
high pressure operations. 


(2)High pressure processes tend to 
have dynamics of a type difficult to con- 
trol. The storage capacity (favorable 
capacities) is usually small and the 
circulation rate is high. In many 
cases there is a fast reaction rate; 
many reactions are exothermic. At 
the operating pressures even liquids 
are basically adiabatic so that an in 
crease in pressure produces a corre 
sponding increase in temperature, 
tending to further increase pressure 


and usually reaction = rate. Taken 


broadly, high pressure operations are 


definitely in the “difficult” class 





(3) The final control elements in 
high pressure apparatus present con- 
siderable difficulties. Constant dis- 
placement reciprocating pumps are in- 
herently difficult to control. While 
tremendous strides in improving the 
reliability of these pumps have been 
made, there is still a definite tendency 
toward large sudden disturbances, 
either temporary or permanent, due to 
malfunction. These. reciprocating 
pumps tremendously complicate the 
the flow measurement problem. 


Valves for high pressure operation 
present serious problems. As was 
mentioned in an earlier section, the 
controlled clearance piston type of unit 
has considerable possibilities for con- 
trol of small and moderate quantities 
of fluid flow. For the larger flows en- 
countered in major production opera- 
tion, work is still progressing on im- 
proved valves and value operations. 


Development of valves for high 
pressures have followed fairly conven- 
tional lines. Relatively heavy bodies 
of high strength material have been 
employed to withstand the operating 
pressures. Motors with large force are 
used. In some cases, special high per- 
formance servo-mechanisms have been 
used to get high valve response. High 
strength material with a high degree 
of hardness are employed for trim to 
withstand the erosive action of the 
high velocity flows which occur with 
large pressure drops. As mentioned 
earlier, protection against corrosion is 
seldom required, since there is little 
present work with corrosive fluids at 
extreme pressures 
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Valve packings present a_ serious 
problem. Particularly where an active 
control produces continuous valve mo- 
tion, the problem of providing a pack- 
ing Which will have negligible leakage, 
low friction and long life presents a 
pretty serious problem. 

Usually in high pressure valving, the 
pressure drop across the valve is also 
large. High pressure drop and hence 
high velocity across the seats and trim 
imposes problems of wear. The “low” 
pressure side may still be in the order 
of 5 to 10 thousand pounds or more, 
but is almost invariably much less than 
the operating pressure. A high pres- 
sure valve design employing a rather 
novel packing is shown in Fig. 11. This 
is a fairly conventional air-operated 
valve structure. A diaphragm motor 
operates through a lever, decreasing 
the stroke and increasing the force to 
move a conventional disc valve against 
Since the motion of the disc 
is relatively small compared to its 
diameter, the area of the opening is 
linear with stroke. Under these con- 
ditions a quite satisfactory uniform 
flow characteristic is obtained. Seat 
and seat ring are of course of hardened 
material as is the trim. Flexure pivots 
are used throughout so that the motion 
of the diaphragm motor is positively 
transmitted to the piston with neglig 
ible backlash and friction. 


its seat 





Fig. 12 


A unique feature of this valve is a 
special high 
Fig. 12 shows a section of this struc 
ture. A flexible metal bellows is sup- 
ported by a group of collars with the 
inner circumference of these collars 
contoured to match the bellows. Ac 
tually the bellows is hydraulically 
drawn over the supporting rings so 
that the match is essentially perfect. 
These collars support the inside of each 
inside convolution of the bellows. The 
outer diameter is in a circular form 
subject to a fairly uniform tension re- 
sulting from internal pressure applied 


pressure bellows seal. 


rutgers head cites 


A set of mental habits, termed the 
“engineering mind” is hindering the 
efficiency and productiveness of modern 
engineers, according to George S. 
Odiorne, head of the Management Serv- 
ices Section of Rutgers University. 


In an article published in the Janu- 
ary issue of Harpers magazine, Mr. 
Odiorne further stated that graduates 
who compose the influential engineer- 
ing societies exert a strong influence 
on the isolation of engineering from 
both science and business in colleges. 
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Fig. 13 


to the system. The collars support the 
bellows against internal pressure. In 
addition, the collars themselves are 
guided externally and thus provide 
support against buckling for the bel- 
lows structure. Fig. 13 shows an in- 
dividual convolution in greater detail. 
A tripled walled tubing is used to pro- 
vide both increased flexibility and in- 
creased stroke per convolution. As 
Will be observed, with this structure 
the stress in the unsupported bellows 
is almost completely tension. As the 
unit expands and contracts the motion 
is well distributed over about 240° of 
the unsupported are of the bellows 
fellows of this type have been con- 
structed to withstand pressure of over 
With a 10,000 psi internal 
pressure they have withstood 20,000 


25 000 psi. 


cycles of elongation and contraction 
with a motion of .003 inches motion 
per convolution The _ friction  be- 
tween the three concentric tubes and 
the friction of the outer guides on the 
supporting rings is negligible, com- 
pared to a conventional packing. The 
force required to move the bellows is 
small compared to the force required 
to overcome the pressure drop across 
the valve itself. This approach appears 
to provide a high pressure seal with 
long life, low friction and complete 
hermetic sealing. A number of the 
seal units have been constructed and 
subjected to quite thorough test pro- 
cedures. A valve of this type has been 
assembled and is expected to go into 
field trial shortly 


Intensifier type pumping systems 
have been suggested for high pressure. 
Quite aside from any inherent advan- 
tage or disadvantage of this type of 
pump, there are important possibilities 
in this from a control angle. Rate of 
flow of the fluid in the low pressure 
side is relatively easily accomplished 
so that a continuous, smooth variation 
in total flow is easily provided. A sys- 
tem has been suggested using two 
double acting intensifiers (basically a 
four-cylinder pump); one intensifier is 
used as a charging device: the second 
intensifier runs at a constant speed to 
produce a uniform, steady flow of 
fluid. Due to the absence of pulsation, 
this flow can be readily measured and 
presumably accurately controled. The 
details of a fully automatic system for 
interlocking the two intensifiers in or- 
der to produce this uniform flow have 
been worked out and appear to have 
considerable promise. 


Both for safety and for productivity, 
automatic control is a fundamental re- 
quirement for high pressure operations. 
In spite of the difficulties involved, 
reasonably satisfactory control is be- 
ing accomplished. Full advantage is 
taken of all the favorable factors. 
Compound and cascade control mecha- 
nisms are common. Rate measurements 
either as direct control functions or as 
overrides for safety or limit are being 
used. Up to the present most of the 
control has been pneumatic. Standard 
pneumatic controllers have quite ade- 
quate speed of response compared to 
most final control elements (valves, 
ete.). Actual experience on more 
critical control problems is decide- 
edly limited and for obvious rea- 
information is decidely 
restricted. Facilities for control 
analysis and experimentation under 
high pressure conditions are very 
much limited. The development in 
improvement of control for high pres- 
sure is a very green pasture. The im- 
provements in operation resulting from 
improvement in control presents an 
important challenge and opportunity. 


sons this 


need for better trained engineers 


Trained to the idea of “pure engi- 
neering”, the young graduate trying to 
fit into the operation of a plant or lab- 
oratory finds that he must be equally 
concerned and aware of such non- 
technical factors as costs, market- 
ability, consumer quirks, company folk- 
lore, union contracts and even the per- 
sonality traits of the chief engineer. 
When he is unable to cope with these 
considerations, his efficiency and _ po- 
tential productiveness suffer. 


Mr. Odiorne feels that the solution to 
this problem lies in a broadening of 
the engineer's education to include the 
humanities, arts and social sciences. A 
number of engineering schools have 
adopted this idea and are graduating 
engineers in five years with degrees 
in both Arts and Sciences. 


To eliminate the engineering short- 
age, concluded Mr. Odiorne, the need is 
not merely for more engineers but for 
more who can effectively fit into the 
non-engineering world. 
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By J. F. Manildi* 


XTENSION of the attainable flight 
E speed spectrum has made it increas- 
ingly important that an immediate and 
accurate knowledge of Mach number or 
true airspeed be available. The aero- 
dynamic behavior of an aircraft or a 
missile, and hence the behavior of con- 
trols, is strongly dependent upon the 
Mach number range in which the air- 
craft is operating. The satisfactory op- 
eration of many computers, such as gun 
sight computers, requires an accurate 
and immediate knowledge of true air- 
Many types of automatic guid- 
control systems require a 


speed. 
ance and 


continual knowledge of either Mach 
number of true airspeed or both. Many 
devices of varying degrees of com- 


plexity have been designed for furnish- 
ing the information indicated above. 
In a design era such as our present one, 
in which complexities (and the added 
weight generally associated with it) 
is looked upon understandably with 
disfavor, it becomes necessary to evalu- 
ate, or re-evaluate, the simpler schemes 
for obtaining the desired results. This 
does not generally imply a relaxation 
of accuracy requirements, although 
versatility may be lost in the sense that 
exact linearity of output or exact 
matching of desired functional outputs 
may not be attained. Whether this is 
a serious consequence or one of minor 
importance must be evaluated in light 
of the whole system performance and, 
of course, no general conclusions may 
be drawn. It is quite plausible, how- 
ever, to expect that in many applica- 
tions emphasis on simplicity at a 
sacrifice of the versatility mentioned 
above might be entirely in order. This 
may be especially true in light of 
weight, dependability and economy 
considerations. Emphasis on simplicity 
does not inherently imply sacrifice in 
such characteristics as accuracy or 
rapid response. In fact, in many in- 
stances, it is entirely possible that 
these characteristics may be improved 
upon rather than harmed by using 
simpler systems. 








The following analysis is not in- 
tended to be an exhaustive treatise on 
methods of measuring Mach number 
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mach number and true 


air speed measurement 


and true airspeed. Rather it is intended 
to bring out the fundamental principles 
and limitations involved while at the 
same time illustrating relatively simple 
and accurate methods of obtaining the 
desired indication. 


ANALYSIS 


The Mach meter and true airspeed 
indicator will be discussed separately 
with the Mach meter being considered 
first, since it is essentially the simpler 
of the two devices. 


Machmeter 


The functional relationship between 
Mach number and the ratio of the dif- 
ferential pressure to static pressure is 
given by equations 1 and 2 below: 

The functional relationships are given 
in terms of differential pressure rather 
than pitot tube pressure because dif- 
ferential pressure is somewhat easier 
to measure than total pressure, and, as 
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: 2 | 25M (6 1) 
Nomenclature 
gz — acceleration of gravity V True airspeed 
; Tm —T p static free stream pressure 
r — recovery factor : 
. Ts T Pr, stagnation pressure: 
R gas constant isentropic for M < 1 and 
T — free stream temperature normal shock for M = 1 
Ts — stagnation temperatur: q DP, p 
Tm — measured temperature 56 — specific heat ratio 
M Mach number 1.4 (assumed) 
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Variation of differential pressure with Mach number. 


will be noted later, less error in output 
indication may be expected when dif- 
ferential rather than total 
pressure is used. 

The functional relationship is dif- 
ferent in the supersonic range from the 
subsonic range because in the latter 
case the pitot tube will measure isen- 
tropic stagnation pressure whereas in 
the former case a shock wave will 
form ahead of the tube and the meas- 
ured pressure Will be (predictably) less 
than isentropic stagnation pressure. 

It is apparent from Eqs. 1 and 2 that 
the Mach number is a unique function 
of the ratio of differential pressure to 
static pressure. This functional rela- 
tionship is shown graphically in Fig. 
1. Any device which will measure this 
pressure ratio will give a unique meas- 
urement of Mach number. The indi- 
vidual pressures themselves need not 
be explicitly known. 
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Fig. 2. Machmeter output circuit. 
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Fig. 2 shows a circult arrangement 
in which the output is a unique func- 
tion of the resistance ratio R,/R,, in 
accordance With the relationship 


E, 
K, 1 


If the resistances R, and R, are made 
to vary linearly with static and differ- 
ential pressure as 


(4) R, K,p and R, K. q 


the output becomes a unique function 
of pressure ratio 


E 
4o 
E 
“ 
41 


IX 


and hence, by Eqs. 1 or 2, a unique 
function of Mach number. The nature 
of the relationship between output volt- 
age and Mach number may be varied 
considerably by changing the ratio 
K, K This may be readily accom 
plished in design practice. The output 
voltage as a function of Mach number 
(as obtained through the use of Eqs 
1 and 5) for a full range of variation 
of the ratio K,/K, is shown in Figure 
3. The variation is shown over a Mach 
number range from 0 to 1, as an ex 
ample, and the output voltage is ex 
pressed as a fraction of the output 
voltage at M 1, in order that the 
nature of the functional variation for 
various values of K,/ K, may be more 
readily compared It may be noted 
that in the region of K,/K, 0.5 and 
for 0.3 < M 1.0 the output voltage 
is nearly linear with Mach number, 
while functional variations both con- 
cave upward and concave downward 
may be obtained on either side. The 
relationships shown in Fig. 3 may be 
moditied further by shaping the resist- 
ances R, and R, of Fig. 2 such that 
they will follow a variation of the type 
R, K,p* and R K.q This may 
be done by appropriately shaping the 
resistors R, and R In this instance 
the functional relationship (5) becomes 


E 
E, 


Figure 4 shows the variation of output 
voltage with Mach number for a lo 
and for various values of K,/K.. This 
may be compared with Figure 3 and 
the influence noted, especially in the 
region of near linearity. In particular, 
a high degree of linearity over the 
Whole range is available for K, K 


Many other modified circuits or me- 
chanical linkages may be used to attain 
desired results over certain regions. 
Particular design considerations and 
specification requirements will usually 
dictate the most desirable type of cir- 
cuitry or linkages. It is sufficient to 
note here that a wide variety of func- 
tional outputs may be obtained with 
essentially a simple configuration of 
elements. 
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Fig. 3. Machmeter output functions for 
a 1. 


True Airspeed Indicator 


A typical example of true airspeed 
indication will be noted here. It should 
be expressedly noted that, as in the 
case of a Machmeter, many modifica- 
tions are possible while retaining the 
essential simplicity in order to meet 
particular requirements 


True airspeed is related to Mach 
number by the following relationship 


It is seen from Eq. 7 that it is possible, 
by introducing the appropriate tem- 
perature variable, to modify a Mach- 
meter so that it will give an indication 
of true airspeed. It should be noted 
here that, generally speaking, the stag- 
nation temperature may be more easily 
and accurately measured than free 
stream temperature, and hence it is 
more desirable to use stagnation tem- 
perature in a true airspeed device 
rather than attempting to measure free 
stream temperature. The relationship 
between free stream temperature, meas- 
ured temperature and stagnation tem- 
perature Is given by 
T. T+ PiT T) 

Many commercial temperature probes 
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Fig. 5. True airspeed indicator output circuit. 


exist in which the recovery factor r is 
very nearly equal to unity (‘of the 
order of .99). For purposes of discus- 
sion here it will be considered that the 
recovery factor is essentially unity 
since the general observations madé 
Will not be altered by small departures 
of this recovery factor from unity. 
Measured temperature is thus essen- 
tially stagnation temperature Sti 
nation temperature and free 
temperature are related by 


By introducing Eq. 8 into Eq. 7 the 
following functional relationship is ob- 
tained between Mach number, stagna- 
tion temperature and true airspeed 


(9) 


V 


Linearity of output voltage with true 
airspeed may thus be attained by the 
configuration as shown in Figure 5 if 
the resistance R, is made to vary ac- 
cording to the relationship 

(10) Rr ~ WV T, 

and if the output voltage, at fixed Ry, 
Varies with Mach number in accord- 
ance With the relationship 


(11) E, ~ 


r 


| 


The relationship 11 is plotted in Figure 
6. It may be noted by comparing with 
the curves of Figure 4 that this form 
of output functional relationship may 
be reasonable approximated by using 
K K, f and a Io, Hence the 
circuit of Figure 5 with the noted con- 
stants will serve as a nearly linear 
true airspeed indicator. Various forms 
of functional outputs of true airspeed 








Fig. 6. Mach number for true airspeed indi- 


cator. 
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STATIC AND DIFFERENTIAL 
PRESSURE MEASUREMENTS 
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Fig. 7. Mach number as a function of Mach 


number and altitude. 


may, of course, be obtained by appro- 
priate adjustment of the parameters. 
The same holds for the Machmeter 


Errors 


The principal source of error in 
either a Machmeter or a true airspeed 
indicator will arise from errors in the 
measurement of the individual pres- 
sures. In the case of the true airspeed 
indicator, of course, error may arise 
from an error in temperature measure- 
ment. However, it will be noted from 
a consideration of the magnitude of 
the pressure source errors (shown be- 
low) that the temperature source error 
will be of secondary consideration. In 
light of this, Machmeter error will be 
discussed herein with the understand- 
ing that all of the errors inherent in 
a Machmeter will be present in the 
true airspeed indicator and that only 
secondary additional errors mey be ex- 
pected in the true airspeed indicator. 

It is shown in the Appendix that the 
maximum error in Mach number result- 
ing from errors in the individual pres- 
sure measurements will be given by 
equation 12. 


(12) (dm)max = F an 


q ' p 
1 s—1 
where F (M) = i+ eee 
5M 2 
x 


dq dp 


In order to obtain a quantitative pic- 
ture of this error it is necessary to 
focus our attention on the expected 
errors dq or dp which may reasonably 
be present. In pressure measuring in- 
struments of the bellows type it may 
reasonably be expected that with care- 
ful design the expected absolute error 
in pressure measurement will tend to 
be approximately a constant fraction 
of the full scale range of the pressure 
measuring instrument. Current prac- 
tice makes the attainment of pressure 
measuring instruments with errors of 
the order of 1% of full scale a practical 
reality. If we use this figure of 1% 
of full scale, we may compute the maxi- 
mum error in Mach number indication 
by use of Eq. 12. It should be noted 
that the full scale range of the pressure 
measuring devices will be determined 
by both the (a) maximum Mach num- 
ber which it is expected to measure and 
(b) the lowest altitude at which the 
instrument is expected to operate. Fig- 
ure 7 shows the expected maximum 
error of an instrument designed to be 
used under maximum conditions as 
noted above of Mach number 1 at sea 
level. The curves of Figure 7 plotted 
from Eq. 12 show the maximum error 
to be expected of this instrument under 


other conditions of operation, i.e., down 
to Mach number 0.2 and up to 
altitude 50,000 feet. 

It is readily observable that even 


with component sensing devices having 
accuracies of the order of 1%, the error 
in Mach number measurement may be 
exceedingly large under conditions of 
lower flight speeds and higher alti- 
tudes. Consideration of Eq. 12 will 
readily show that the stronger influ 
ence in producing the large errors in 
the high altitude-low speed range will 
be the inaccuracy of the differential 
pressure measuring bellows’ rather 


than the static pressure measuring 


APPENDIX 


bellows (since q may be much smaller 
than p). From a design viewpoint this 
makes it essential that the differential 
pressure measuring element receive the 
full attention of very careful design. 
This is not so necessary in the case of 
the static pressure measuring element. 
It should also be noted at this point 
that if total pressure rather than dif- 
ferential pressure Were being measured 
with the same error considerations of 
1% of full scale being imposed on the 
component devices, the overall error 
would be considerably larger since the 
range of the total pressure measuring 
element would be greater than the 
range of the differential pressure meas- 
uring element. 

The error curves in Figure 7 point 
out very clearly the desirability of 
limiting the design range of a Mach- 
meter or true airspeed indicator to that 
range over which the information is 
essential. In many instances it may 
even be desirable to use two separate 
instruments each designed for its own 
particular relatively small range. This, 
along With careful attention to design, 
will permit the expected error in Mach 
number indication to be kept at rela- 
tively the same magnitude as the ex- 
pected error of the individual com 
ponents. 

CONCLUSIONS 

Mach number and true airspeed may 
be readily measured by instruments of 
essentially simple design. Essentially 
linear outputs or functional outputs, of 
varying types may be readily designed 
into the instrument without added com 
plexity. In order to keep the error in 
Mach number or true airspeed within 
reasonable bounds it is necessary, in 
writing specifications, to limit the al 
titude and Mach number range as much 
as possible, consistent with obtaining 
the necessary information 


Plan now to attend the ISA Tenth 
Annual Instrument-Automation Con- 
ference and Exhibit at Shrine Audi- 
torium and Convention Hall, Los 
Angeles, Calif., Sept. 12-16, 1955 
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RESISTANCE STANDARDS IN A METER LABORATORY 


PART ONE 
By Robert E. McCallum’ 


ABSTRACT 


This system was developed for intercomparison of standards consisting 





of standard resistors, standard cells, a precision potentiometer, a mul 
range volt box, and a multirange current shunt Two basic types of 
measurements are used, measurement of EMF using the potentiometer 
and comparison of IR drops across standard resistors connected in serie 
using the potentiometer The application of the basic measurement 
in each section of the cross-checks will be explained in the statement of 
method for that section 


Objective of the System 


1. To insure that equipment has not been damaged during 
shipment 
2. To insure that equipment has not been damaged in use 
since last cross-check. 
3. To insure that calibration personnel have mastered the 
difficulties peculiar to high precision measurement. 
A complete cross-check of all equipment must be made 
whenever a new calibration laboratory is activated. 
When newly certified equipment is received at a calibra 
tion laboratory from the standards laboratory, like items 
already on hand should be checked against it. These checks 
are in addition to the checks scheduled at regular intervals 
Any technician newly assigned to calibration work should 
be required to demonstrate his ability to perform all tests. 
Difficulties which will be encountered continually are 
e Instability in batteries. This may be in the form of slow 
drift in terminal voltage when a circuit is first closed 
or it may be due to a low state of charge 
Instability due to heating of limiting resistors used to 
regulate voltage or current to equipment being cali 
brated. Use resistors of generous wattage. 
Instability due to some heating of equipment being cali 
brated when it is first turned on. Allow warmup time 
Noise due to poor connections Use of spade lugs on all 
leads is recommended 
Difficulty in balancing potentiometer due to excessive 
galvanometer sensitivity where it is not required. Gal- 
vVanometers may be shunted to reduce sensitivity or a 
less sensitive galvanometer used 
Loss of sensitivity in indication of balance point when 
high values of resistance are compared by the poten 
tiometer method. A highly sensitive galvanometer must 
be used for such comparisons 
Poor sensitivity in indication balance point on poten 
tiometer when low values of voltage requiring use of the 
1 multiplier are measured A galvanometer of high 
sensitivity must be used 
These procedures Were written for use by technicians 
We have found the numerical values of resistance, current 
and voltage given to be the most convenient to use. Ol} 
viously, these values can be changed in some ceses if the 
equipment available makes this desirable. Values given in 
the cross-checks for the potentiometer, the volt box, and 
the multirange shunt apply to Leeds and Northrup equip 
ment only. Changes will be necessary when the procedures 
are to be used with the equipment of other instrument 
makers 


*Supervisor, DC & AF Standards Section, Sandia Corporation, P. O. 
Box 5800, Albuquerque, New Mexico. 


This is Part One of Two Parts of Paper 54-41-3 presented at the 
Instrument Society of America’s First International Instrument Congress 
& Exposition held Sept. 13-24, 1954, at Philadelphia, Pa. Part Two will 
be concluded in the Maintenance Log, May issue of the ISA Journal. 
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Comparisons of like items can be made with two poten- 
tiometers, two volt boxes or two shunts values of volt 
age can be set up on one potentiometer and these measureed 
at the EMF terminals with a second potentiometer. Two 
volt boxes may be connected in parallel across a single volt- 
age supply and the value of the same voltage measured us- 
ing each volt box with the same potentiometer. Two multi- 
range shunts may be connected in series using the same 
range in each and measuring the current using each shunt 
with the same potentiometer. Checks at rated voltage and 
rated current can be made by this method. We have found 
this apparent advantage over the procedures given to be 
offset by increased trouble with drift, increased cost of power 
supplies having suitable stability and by safety considera- 
tions. Results obtained by the two methods have been com- 
pared and no discrepancies of significant magnitude have 
been found 


Cross-Check of Standard Cells 


Regular Interval: Monthly. 

Method: Comparison of cells being checked to a recently 
certified cell using the null balance potentiometer 

Precautions: All cells should sit on the test bench without 
being moved for three days prior to the test. This allows 
time for cells Which have been shipped to come to tempera- 
ture equilibrium and to recover from mechanical shocks 

Any corrections given on the certificate for the potentio- 
meter must be applied to all readings 

Procedure: 1. Make connections as shown in Fig. 1 

2. Standardize the potentiometer with a recently certified 
cell 

3. Adjust the E.M.F. dials to positiens which agree with 
the certified value of the standard cell being checked 

4. Take a series of at least three readings of the voltage 
of the standard cell being checked, turning the slidewire 
away from its setting between readings Care must be 
taken not to depress the galvanometer button when the 
slidewire is far away from the balance position 
5. Average the readings obtained in step 4. The average 
must be within .01°% of the certified value of the cell being 
checked 


Cross-Check of Standard Reisistors 

Regular Interval: 6 months. 

Method: Connect the certified standard resistor and the 
standard resistor to be checked as a voltage divider and 
measure the voltage across each resistor. The voltages are 
in the same ratio as the resistances, i.e., R./R E./E, 
and, therefore, R, R, E,/E,. 

This method is given in National Bureau of Standards 
Circular 470, entitled “Precision Resistors and Their Meas- 
urement”. If the resistors being compared, R, and R,, are 
of the same nominal value, any corrections on the certificate 
for the potentiometer may be neglected. If the resistors 
R, and R, are not of the same nominal value, the potentio- 
meter corrections must be applied. 

Procedure: 1. Check current ratings of resistors and de- 
termine What current within the rating will produce con- 
venient values of voltage across the resistors. Limiting 
values of current for each value of standard resistor are 
given in Table I. 
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Fig. 1—Cross-Check of Standard Cells 

















TABLE I 


CURRENT RATINGS OF STANDARD RESISTORS 
The following current ratings should be observed for Leeds & Northrup, 


and Rubicon Standard Resistors. If these ratings are observed, the 
limits of error for standard resistors are: NBS Type, * 0.01°. Reich- 


sanstalt Type, * 0.020%. Ratings valid only in oil bath. 
VALUE MAXIMUM CURRENT 


1 ohm 0.03) amp. 

10 ohms 0.01 amp 

NBS TYPE 100 ohms 0.002 amp. 
1000 ohms O83 amp 

10000 ohms 0.1 amp. 


ohm 0 amp. 


0.1 
REICHSANSTALT 0) chm 160 onan 
TYPE 


0.001 ohm 0.0 amp. 


2. Connect resistors to be compared in series and apply 
a voltage of suitable value. (Fig. 2.) <A limiting resistor 
may be used in series with the standard resistors when 
convenient and will be necessary When comparing standards 
of low value. 

3. Record a series of readings of the voltage across one 
resistor, using the K2 potentiometer. In general, variations 
in potentiometer readings should be observed of only 2 or 3 
in the last figure read from the potentiometer. Excessive 
drift may be caused by a faulty or inadequate current 
source, heating of the limiting resistor or merely by in- 
sufficient warmup time. 

t. When sufficient stability has been achieved, measure 
the voltage across each resistor to be compared. Take one 
observation on each resistor in turn, taking three complete 
sets of readings. 

5. Record all readings. Compute the value of the unknown 
resistors, making a separate calculation from each set of 
readings. Average the three sets. The values obtained for 
the resistor being checked should agree with its certificate 
within its guaranteed limit of error. Any discrepancy in 
values obtained from different sets of readings should be 
small in comparison to the limit of error; that is, not more 
than 1. or 14 of its value. 

Cross-Check of Potentiometer, Type K2 

Regular Interval: 6 months. 

Precautions: Check stability of setup by a series of 
measurements of the same value before attempting to take 
any measurement for computation of results. Any correc 
tions listed on the certificate for the potentiometer must 
be applied. Certified values of standard resistors must be 
used in all calculations. 

A. VOLTS DIAL—Method: Connect two standard resis- 
tors, of equal nominal value, as a voltage divider. Connect 
divider in series with 2 V battery and adjustable dropping 
resistor. ( Fig. 3.) 

Adjust dropping resistor so that the voltage across the 
two standard resistors is very close to one of the values on 
the volts dial, 1.4 V for instance. The voltage across one 
resistor will then be 1% of this value or more exactly, E./E 

R. (R, + R.) where R, and R. are the certified values 
of the resistors. 

Procedure: 1. Make setup as indicated under “Method”. 
Set volts dial on potentiometer at 1.40000 volts, and slide 
wire at 0. Adjust dropping resistor to balance potentiometer 
using slidewire to take up small difference from 1.40000 
volts if exact value is not obtained. Change DPDT switch 
to read voltage across single standard resistor. E./E, must 
equal R./(R, + R.) within + 0.01%. 
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Fig. 1—Cross Checks of Slidewire 
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2. In like manner, check the following points on the volts 
dial: 

05 

0.4 

OS 

0.2 

0.1 

3. Set volts dial at 1.5 V and slidewire at 0 Adjust 
dropping resistor to balance, taking up small difference 
from 1.5 V with slidewire as before. Turn volts dial to 1.4, 
slidewire to 10 turns and rebalance The potentiometer 
must be within 0.00010 V of setting when volts dial was 
1.5 V. 

B. SLIDEWIRE-— Method Connect a 1 K_ standard 
resistor and a 10-ohm standard resistor in series with a 2 V 
battery and an adjustable limiting resistor. Use the same 
setup as for the volts dial except that a 10-ohm standard 
resistor is used in place of one of the 1 K resistors. Use of 
two decade boxes in parallel for the limiting resistor facili 
tates precise adjustment of the current. (Fig. 4.) 


If the limiting resistor is adjusted to secure 1.00000 volt 
across the 1 K standard, there is 1 milliampere of current 
in the circuit and the voltage across the two standard 
resistors will be 1.01000 volts This is 1.0 volt on the volts 
dial plus one turn on the slidewire 


Procedure: 1. Make the setup indicated under “Method” 
Read and record voltage across the 1 K standard resistor, 
then across the two standard resistors. Take three sets of 
readings. 


2. Values suitable for checking the slidewire at other 
positions may be secured in a similar manner. Make addi 
tional checks as indicated in Table II 


TABLE II 
VALUES FOR SLIDEWIRE CHECK 


Values in column A are volts across the 1 K standard resistor, also the 
current in milliamperes. This current multiplied by the 1010 ohms in 
the two standard resistors gives the values of voltage listed in column 
B, to be measured across the two standard resistors in series. 


1.0? 000 1.053020 
1.04000 1.05040 
L.o6sooo 1.07060 


1.08000 1.09080 


2 volts 
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tig. 3—Cross Check of Potentiometer Volts Dial 
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The slidewire has 100 full divisions per turn. 
1 turn 0.01000 volt 
1 full div. 0.00010 volt 
All readings on a perfect setup would be on a full div. mark. 
3. Using certificate corrections for the volts dial, the slide- 
wire, and the two standard resistors: 
Compute actual value of current through resistors at each 
check point. 


Compute each set of readings separately and average. 
Compute actual value of voltage across the two resistors 
in series at each check point. 


E I{R w (corrected) + R (corrected) |] 


Compare potentiometer readings across the two standard 
resistors in series (using volts dial and slidewire correc- 
tions) to computed values of E. The discrepancy must not 
E be more than 0.0005 volt. 

where E, potentiometer reading 
Pines REFERENCES 
“Precision Resistors and Their Measurement’, James L. Thomas, 
National Bureau of Standards Circular 470, For Sale by the Superin- 
tendent of Documents, U. S. Government Printing Office, Washington 
5, D. C., Issued October 8, 1948, pages 11 and 


with corrections applied. 
R certified value 
of 1000-ohm resistor. 





A Report: 
Instrument Technicians’ Maintenance Course 
Covering Temperature Measurement Conducted by Boston Section 





By Daniel Ziedelis 
Chairman, Boston Section Education Committee 
l 
f 7 » ; . 
This was the second series run by the Boston Section, October 15, 1454 to lines for material to be covered in 
January 10. 1955. The first series in 1953 covered both Measurement and Control each session were distributed to both 
in five ‘sessions with an attendance of 85 people. From this series we learned the speakers and students. A set of 
: that such program to be of maximum benefit and to foster the greatest long-run the outlines along with a questionnaire 
t interest should be more specific in material content, longer in duration, limited Was distributed at the end of the series. 
tl to fewer people, and with planned continuity. This series proved the need for Unfortunately, we were not able to 
. ind tremendous interest in this type of collect these from students and do not 
Section activity utes. The next four sessions were de- have an accurate picture of the ans- 
voted to electrical temperature measur- wers. However, all contacted felt the 
Sessions were undertaken with the ing devices such as: thermocouples, location Was convenient (although in 
f following basic aims: the real upgrad- thermocouple potentiometer — instru- downtown Boston); that the material 
ing of operating and maintenance per ments, resistance temperature instru- Was about the right level; that the fa- 
sonnel and the establishment of a more ments, optical pyrometers, and radia- cilities were adequate (classroom for 
r permanent repetitive program rather tion pyrometers. The tenth session about 40): that a longer and more 
i than a ohe-shei affair. At this time consisted of a tour of the Esso Re comprehensive course was desirable; 
few operating and maintenance person- finery in Everett, Mass. The last and that outlines and text material was 
nel are members of ISA, and educa eleventh session consisted of a Gradua beneficial; and that if a longer course 
tional facilities are not geared to their tion Dinner and certificates were pre Was planned, a 20-session course would 
needs hv offering this program, not sented to the graduates by ISA Na be most desirable; that they would be 
= only could we be of real service, but tional President Warren H. Brand. The Willing to pay 75 cents per session for 
im also our membership could) be in- Graduation Dinner was held with the such a course (We did not ask if a 
creased regular January Boston Section meet higher fee would be acceptable; how- 
ing during Which an Instrument Fair ever, many commented that they would 
This year we sponsored the second covering temperature measuring in be willing to pay more). Fee for this 
series consisting of eleven sessions, struments was held. vear's ll-session program was $5.00 
covering ont) ' rempe shanghai? weasure to ISA members and $7.50 to non-mem- 
ent. Thirty-eight were registered for The speakers consisted of represen bers 
the program. We had an average at tatives from both user and instrument 
tendance of 33 through the 11 sessions manufacturers. We were fortunate in The sessions Were held at the Went- 
Of the 3S students, 33 are emploved in obtaining high calibre speakers, several worth Institute with the thought of 
; inaintenance and operation, 3 in sales, of whom head up training programs interesting Wentworth Institute in this 
1 an advisor to an instrument depart for various instrument manufacturers type of program. We found Wentworth 
ment, and 1 a project manager. and several well known for their work Institute to be quite receptive to our 
; with instruments. The sessions Were proposals with the result that this 
The course emphasized Fundamental held once a Week and each session ran coming fall Wentworth Institute has 
Principles of Temperature Measure from 7 to 9 P.M. with a 10-minute break agreed to a much more intensive course 
ment. The first four sessions wer¢ after the first hour. The conduct of in instrumentation under ISA spon- 
. devoted to basic theory of heat and each session Was left to the discretion sorship as a part of their evening pro- 
temperature, and mechanical tempera of the speaker although in general a gram. 
ture measuring devices, such as: bi session Was more of down-to-earth dis 
metallic strips, glass stem thermom cussion rather than a stiff .lectur The net result of the program is 
eters, gas filled and vapor tension sys Fundamentals ef each temperature that we have received new members 
tems, and liquid filled systems. The measuring device were covered partic and expect to receive many more as 
lifth session consisted of an instrument ularly from a maintenance and opera the program develops at the Went- 
demonstration by various manufactur- tive point of view, worth Institute. Also, we feel that 
ers. Each manufacturer discussed his we have filled a very definite educa- 
instrument from a maintenance point To provide continuity and to give the tional gap in this area and a great deal 
of view for approximately fifteen min speakers something to work from, out- of interest has evolved 
ral April PAGE 6 119 











education in automatic control engineering 








Instrument Training Courses At Taylor Instrument 


By B.C. Delahooke* 


T HE EVER 


dustrial processing has created a de- 
mand for instrument mechanics which 
is extremely difficult for processing 
concerns to satisfy. The instrument 
manufacturer, however, is in the 
unique position of auto- 
matic control eguipment essential to 
this type of training. Although in 
structing personnel is a serious prob- 
lem, he is usually able to cooperate by 
providing concentrated “short courses” 
Which facilitate the use of automatic 
control and which aid the processor 
with his instrument, operation and 
maintenance problems. 


possessing 


Factory training courses of this type 
must be carefully organized to make 
full use of every type of instructional 
aid. It is not enough to have experi- 
enced instrument engineers who know 
characteristics and_ start-up 
procedures, and who practice the cor 
rect techniques of lecture demonstra- 
tion. It is also necessary to provide a 
*ollow-up of the lecture demonstration 
with laboratory sessions in which the 
trainee himself can put into practice 
the principles he has just learned. This 
requires substantial shop and labora 
tory facilities including working 
models of actual control instruments 
plus tools and fixtures for calibration 
and adjustment. 


process 


INCREASING use of 
automatic control systems in _ in- 


Facilities 

The Taylor 
make use of a combination of rooms 
and equipment designed to meet the 
needs of such a program. Lectures are 
given in a room which comfortably 
Adjoining this is a 
“Demonstration Room”, the walls of 
Which are made up of removable panels 
containing working models of control 
instruments. Air supply lines and elec 
trical outlets are built in behind the 
panels and may be switched off and on 
from inside the room when a demon 
stration is desired. 


Instrument Companies 


seats 60 persons. 


An instrument laboratory or shop is 
also provided for general calibration 
or major instrument adjustments 


Customer training courses at Tay- 
lor’s are the responsibility of the 
Application Engineering Department. 
Lectures and laboratory work are thus 
carried on by some 25 widely experi 
enced engineers, each specializing in 
problems of a particular industry and 
each an expert in the application and 
maintenance of one or more instru 
ments. 

Instead of working with just one or 
two instructors, the Trainee has the ad 
vantage of a variety of presentations 
plus an almost unlimited range of ex 
perience in industrial instrumentation 
on Which he can draw 


Fig. | Taylor Instrument Companies’ lecture room where 28 students receive instruction 
on principles and operation of the Ratio Controller 






























Course Schedule 


Dates for customer training courses 
are scheduled well in advance of the 
actual course dates. For example, an 
nouncement of the schedule of training 
courses for 1955 was made in August 
of 1954. 


The year’s schedule usually includes 
five “Basic Instrumentation Courses” 
each of two weeks duration; two Proc 
ess Instrumentation Courses, one week 
in length, and one to three special one 
week industries 
such as dairy, chemical, rubber, pulp 
More recently the 
schedule has included one Frequency 


courses for specific 
and paper, et 
Response Analysis Course per year 


Basic Instrumentation Courses 


Basic instrumentation courses have 
the greatest popular appeal Enroll 
ments for these are usually completed 
several months in advance of the 
course date. The following is a brief 
summary of the two-week program 


First Week 
Monday Pressure Measurement, On-Off Con- 
trollers, and Proportional Cont: r 
Tuesday Rate & Reset Controllers 
Wednesday -Non-Indicating Controller 
Adjusting the Controller to the Process, 
and Flow Measurement Lecture 
Thursday Conducted Tou f Factory and 
Laboratory Session 
1. Calibration of Thermal & [re e Ekle 
ment 
2. Indicating Controlle 
§. Adjusting the Cor er to the | 3 
Friday Lecture n Ratio and Pneumatic 
Set and Time Schedule Controllers Also 
Lecture n Time ( e Controllers, Con 
trol Valves, and Pneumatic Transmitters 


Second Week 
Monday Mornir M4 thru Tuesday Noor Lab 





oratory 8 ions on Ratio, Pneumatic Set 
and Time Schedule Contr er Also Man- 
ometers, Time Cycle Controller, Control 
Valves and Pneumatic Transmitter 
Tuesday Aftern n Force-Balance Tempera- 
ture and Pressure Transmitter 
Wednesday Differential Pressure Transmit- 
t e Blind Cont ler 
Blind Controllers and 
dir Receive 
Friday Ihe Square’ Root Converter, The 


Computing Relay, The Speed Transmitte 
and Review 


An interesting feature of this Basic 
Course is the careful emphasis which is 
placed upon the learning of certain 
basic principles of operation, rather 
than on a review of desirable instru 
ment features. While the demonstra 
tions of these principles are made with 
Taylor units, they apply to all makes 
and types. For example, orifice, baffle 
and nozzle combinations used in pneu- 
matic circuits are much the same for 
all makes of instruments Likewise, 


*Supervisor of Training, Tayler Instrument 
Companies, 95 Ames St., Rochester 1, N. Y¥. 
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the principles of construction and op- 
eration of air relays to amplify small 
air pressure signals will apply to all de- 
vices of this type. Hence, although de- 
sirable instrument features are not en 
tirely overlooked in discussions, the 
courses are aimed to promote the 
knowledge of operating principles and 
correct maintenance procedures rather 
than to emphasize special instrument 
features. 


Trainees 


At this point, those interested in in- 
strument training programs might well 
ask the question, “What type of per- 
sonnel is attracted to such training 
courses?” and “Where do these persons 
come from?” 


The answer to the first question may 
be obtained by an examination of en- 
rollment applications. As an aid in 
placing individuals of like degrees of 
training and experience in the same 
group, each trainee is asked to submit 
an enrollment application form. This 
form requires a history of his educa 
tion and instrumentation experience 
A rather wide variety of backgrounds 
both in education and in training has 
been found among the trainees of the 
information ob 
tained in the application is helpful in 
placing these persons in the most de 
sirable training group. 


tasic Courses The 


The Process Instrumentation courses 
are attended largely by men with en- 
gineering degrees or those with con- 
siderable experience in instrument op- 
eration, purchasing or specification 
writing. 


Geographically, the trainees come 
from companies distributed over the 
forty-eight states and a number of 
Canadian provinces Representatives 
of many foreign countries such as Mex- 
ico, Colombia, China, England, Russia, 
the Netherlands, Arabia, Brazil, 
Hawaii, India, and Venezuela have at 
tended 


An interesting comment was recent 
lv made by a trainee who attended a 
Process Instrumentation course. This 
young man, a graduate of one of our 
large engineering colleges had felt be- 
fore attending our course that he was 
well grounded in the basic principles 
of automatic control. Upon 
completion of the Process Instrumenta 
tion Course he remarked, “Many of 
these discussions have been over my 
head. Will you please enroll me in 
your next Basie Course?” 


process 


Another question which naturally 
arises is that of the size of the lecture 
or laboratory groups. These vary in 
size from 3 to 20 persons. 


To better understand the method of 
conducting the lecture and laboratory 
sessions, let us look at a few typical 
examples. Fig. 1 group of 
trainees listening to a lecture on the 
principles of operation of ratio con- 
trollers. Chalk talks are supplemented 
by trainee examination of mock-ups 


shows a 








































and small working models. Where the 
adjustment or alignment procedure for 
the instrument is not too involved, 
larger laboratory groups up to 20 per 
sons are scheduled. However, where 
more involved procedures are used and 
a greater amount of individual instruc 
tion is indicated, theese groups are lim- 
ited to from 3 to 8 persons. Fig. 3 
shows a small group of this type. 


Laboratory Training 


Two outstanding features character 
ize the laboratory training 
(1) Each trainee is issued a set of 
laboratory self-help These 
sheets detail the procedures to be fol 
lowed in the laboratory session and 
require each trainee to answer a series 
of questions regarding the work. (2) 
Each session is supervised by an in- 
structor whose function is to give in- 
dividual instruction whenever it is 
needed. 


sessions. 


sheets. 


Figs. 4 and 5 illustrate individual in 
struction sessions being given in two 
of the Flow and Liquid Level labora 
tory series. In Fig. 4 the method of 
zeroing a liquid level transmitter is be 
ing demonstrated Zero level is set 
by a simple adjustment screw. Fig. 5 
illustrates a step in the range adjust 
ment of a Force-Balance Differential 
Pressure Transmitter. After adjust 
ment, the instrument is put “on 
stream” in the laboratory “flow loop” 


In Fig 6 a trainee is shown checking 
the pin settings of a Time Cycle Con 
troller. In this operation pins are set 
at the required timing points of the 
eyele, then tightened in place with a 
suitable wrench. 


Laboratories For Miniature 
Type Instruments 


A special laboratory series designed 
to familiarize the trainee with the 
miniature type instruments which find 
wide use in the newer graphic panel 
installations is scheduled Here the 
trainee learns to calibrate a force bal- 
ance temperature transmitter. Another 
part of this same laboratory 
provides for the disassembly of the 
instrument replace- 
ment of the thermal element. After re- 
placement of this element, the unit is 
re-calibrated. 


session 


necessary to the 


Two-response and 3-response blind 
controllers are aligned and checked in 
special laboratory Here the 
trainee is taught the actual operation 
on a Demonstration Panel. 


groups 


Dairy Instruction 


Instruction for persons employed by 
dairies is arranged during the first 
week of any regularly scheduled Basic 
Instrumentation Course. This arrange- 
ment enables the trainee to obtain the 
basic information necessary to the un- 
derstanding of temperature control by 
attending class for two days during 
which this material is presented. Three 
days of special instruction dealing with 
those instruments peculiar to the dairy 





Fig. 4 (above) Adjusting a liquid level trans- 
mitter 
Fig. S (below) Calibrating a differential pre 


sure transmitter 





Fig. 6 (below) Setting pins on a time cycle 


controller 




































industry follows. Trainees and their 
instructor work with a High Tempera- 
ture Short Time Pasteurizer Controller 
and a Flow Diversion Valve, both of 
which find wide use in the larger 
dairies. 


Process Instrumentation Courses 


In the Taylor Process Instrumenta- 
tion Courses it is assumed that the 
trainee has already acquired a basic 
knowledge of control instruments and 
is interested in the selection and appli- 
cation of these instruments. These 
courses, therefore, are concerned first 
with the characteristics of processes; 
and secondly, in how to apply auto- 
matic control instruments to each par- 
ticular process. 


Applications of instruments to evap- 
orators, cooking kettles, fractionating 
columns, retorts, reactors, etc. are dis- 
cussed by engineers who are experi- 
enced in the operation of these devices. 


Enrollments 


Enrollment in any of the courses 
conducted by the Taylor Instrument 
Companies must be made by writing to 
the Application Engineering Depart- 
ment of the company. In order to in- 
sure adequate personal attention, it 
should be understood that the number 
of persons who can be enrolled is very 
limited. It is, therefore, always advisa- 
ble to apply for enrollment at least 
three months in advance of the time 
you plan to attend. 


Automatic control of temperature, 
pressure, flow, liquid level and many 
other phases of industrial processing 
is an established fact. The factor 
which limits the application of these 
devices to industry is lack of education. 
Taylor Instrument Companies, through 
its training program, hopes to make 
its contribution in opening the doors 
to an era of widespread use of care- 
fully engineered instrumentation. 


a report 





the educational aspects of 
local section programming 


T is a pleasure to have this oppor- 
| tunity to bring before you some 
facts concerning the educational as- 
pects of programming as found from 
the actual experiences of the local sec- 
tions. This report of the sub-committee 
is a preliminary report based on the 
results of a questionnaire that was pre- 
pared by the sub-committee and sent 
to each of the sections. Sixty-eight 
questionnaires Were sent out and 
twenty-two have been returned. The 
returns represent the experiences of 
sections having a total of 2615 mem- 
bers and therefore are an excellent 
sampling of the Society’s local section 
programs. 

This report is certain to overlap to 
to some extent, the work of the pro 
gram subcommittee but we have had 
as our aim that particular feature of 
programming which is concerned with 
strictly educational features. One ot 
the chief aims of the society is instru 
ment education and we feel the results 
of our survey show that this aim is 
being accomplished to quite a remark 
able degree and that programs which 
have been prepared on educational sub 
jects have met with success. 

To give vou the background of the 
survey, I will point out the questions 
that the questionnaire included. We 
made the questionnaire as brief and 
meaningful as possible 

The sections that responded repre- 
sent 17 states and Canada. The smallest 
section reporting has 23 members with 
an average attendance of 1S and the 
largest section has a membership of 
150 with an average attendance of 115 
The sections having the largest mem 
bership had the smallest percentage 
attendance, about 25% while the 
smaller sections had a percentage at- 
tendance that went from 40 to 115%. 


The following questionnaire was prepared by a subcommittee of the Education 
Committee, Instrument Society of America, for the purpose of studying the educa 


tional aspects of programming. 


Ny We IIR airsinid-paiinieie ace ks aes 


What is the number of members in your Section? 


What was your average attendance at Section meetings during past year”? 


What subject drew the greatest attendance’?........ 


What subject drew the second best attendance? 


Please list the subjects of your meetings for the last year 


What if any, plants did you visit in connection with your meetings ?. 


If you had plant tours did they stimulate attendance ?. . 


Did the speakers at your most successful meetings use visual aids such as slides or motion pictures ? 


Have you a plan for finding out member interest in particular programs?.... 


If your answer to the above is yes, please comment 


Did you conduct a symposium or panel type meeting for discussion of a particular aspect of 


» 


EN CS colin aad caeeew sede edi edeeeue 


Please add here any comments you may have concerning your meetings that might be helpful to 


other Sections. 
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In general it can probably be ob- 
served that smaller sections have fewer 
meetings and the local interest is more 
unified. A larger percentage of the 
members would therefore be attracted 
than in the case of a metropolitan area 
of diversified interest. 


A study of the meeting's attendance 
figures shows some rather interesting 
and revealing facts. One of the sec 
tions of moderate size had an atten 
dance of S0°% with a program consist 
ing of educational subjects such as 
Automatic Process Control: Nuclear 
Instruments; Air Condition Controls; 
and Valve Sizing. Another section of 
exactly the same size had only 40% 
attendance with the following re 
marks; “Good lecturers with subjects 
that were not too technical drew the 
best attendance.” Beer parties, picnics, 
bowling, and plant tours are considered 
This section did 
have a symposium on Maintenance that 
Was Well attended and also a successful 
meeting on Process Control 


best for attendance.” 


One section which has approximately 
100 members had a percentage atten 
dance of 24% The program followed 
by this section was made up of the 
following subjects: pH Electrodes; Vis 
cosity Measurements; Instruments for 
Distillation Columns; and Movies on 
Industrial Topics. I would infer that 
these topics were covered in a general 
Way rather than from a strictly educa 
tional view point This may be the 
cause of low attendance in this case 
One thing to watch carefully is to 
make certain that the speakers do not 
present a sales talk for their product 
rather than cover the functional prin 
ciples and operation of the instruments 
It is difficult to obtain good speakers in 
some areas but I feel the program 
should be set up with (1) an outline 
of desirable subjects and (2) a survey 
of satisfactory speakers to work with 
It has been my experience that most 
company representatives, even sales 
engineers, present their subjects with 
an educational approach rather than 
a sales approach This is however, 
something that should be guarded 


A typical example of small section 
operation is one with a membership of 
about 50 and average attendance of 
60% which had a varied program with 
definite emphasis on educational sub 
jects. Some of the subjects covered 
were: Liquid Level and Thickness 
Measurement by Gamma Ray Method; 
Telemetering in Gas Distribution Net- 
works; Oxygen Analyzer and Flow 
Meters; Rocket Rese:sch in Germany 
and in the United States; The ISA Film 
“Principles of Automatic Control” and 
the IBM Film “Electronic Caleula 
tions.” 


(Continued to Page 124) 


ISA Journal 








se 
th 
hie 
mi 
of 








ISA JOURNAL 


engineers’ notebook VOL. 2 NO. 4 
APRIL 1955 



































= 
= 
FUNDAMENTAL ANALYSIS OF 
CONTROL SYSTEMS 
By Irving Lefkowitz" 
The instrument engineer is concerned with solving prob 
lems of measurement and control Sometimes this involves 
fhe design or modification of instruments to satisfy unusual 
upplications or meet special requirements The ENGI 
VEERS’ NOTEBOOR has presented several interesting and 
: ngenious examples of this 
| 
With the growing complerity of control systems and in 
reasing demands on performance, rule-of-thumb methods 
of design and evaluation are no longer adequate 1 rigorous 
pplication of the analytical method based on fundamental 
principles of physics has become an essential part of the 
’ practice of instrument engineering It is proposed, there 
fore, to expand the scope of the ENGINEERS’ NOTEBOOK 2) 
1 fy include the nethods, tools and technioues of the analy 
tical approach We will try to present these through the 
edium of eramples taken from the field of measurement P= 
1 \ and control The tuthe a 
n é 
t Fig. 1 
1 f pace are two broad areas of investigation, the deter Referring again to Fig. 1, the input pressure P acts on 
mination of stati or steady state charact ristics and the bellows and spring assembly to cause a displacement s, 
the Gotermination of ¢ynamic characteristics. A steady which, through the parallel connecting linkage. produces 
state analysis is usuall) concerned with such factors as ac an output rotation @¢. 
: Pata ate pret ee eee ee The operation of the device may be represented in som 
: : os : 2 ie ; le What different form by a block diagram, shown in Fig. 2 
! of the system under conditions which vary with time 
1 ——— 
a The solution of problems is greatly expedited by use of 5 F Fr " 
n a systematic approach A few suggested steps are as — A 74) — a f(s) | at ——+ § 
n tollows a ~ 
, 1. A clear expression of the problem _ fre 1S 
7 2. A schematic representation of the physical system Fig. 2 
h >} A block diagram detining the essential causal relation 
- ships in the system This is a very useful tool, borrowed from the servomechan- 
ee 1. Development of the mathematical equations relating isms people, Which focuses attention on the basic relation- 
h the variables in the system ships which connect the variables in the system under study 
in 5. Making the necessary simplifying assumptions, lineari Thus the simple example of Fig. 2 consists of three blocks 
r. zations and approximations to vield a simple form of the and two differential elements. Block I states that the input 
solution pressure P, acting on the bellows area A products a force 
6. Evaluation of the results as to validity, range of ap F The differential element following Block | indicates 
mn plication, ete that part of this force is dissipated as frictional and load 
ol This approach may be illustrated by the simple example forces, F, Block II states that the net force F acting on 
ol of a bellows actuated pressure gage. The function of this the spring with a gradient K,, yields a deflection of the bel- 
th device is to produce an angular displacement of a pointer lows rod of s units. Block III goes on to show that the 
iN) or pen arm @, that is directly proportional to an input displacement s operates on the linkage and lever system 
ed pressure signal, P Expressed as an equation to produce an angular deflection @ The final differential 
'SS element takes into account the lost motion in the linkages, 
d; (lie KP é,, to yield a net rotation of the output member of ¢ The 
- This relationship is approximated by the device repre equations may be represented as follows: 
eel sented by Fig. 1. A cursory study of its design shows that (2) F. AP 
nn /Y the approximation is more exact if the angular displace (3) F F, F, 
ne ment is kept small. We may pose the problem of deter 1 
mining the linearity of this instrument for a given range (4) s ; F 
la of operation. 5 t 
(3) 06, [ (s) 
Research Associate, Case Institute of Technology, Cleveland, Ohio (6) @ ' Os “1 
nal April Ivy PAGE 4 123 











The function of s, f(s), repre- 


B’ sented by equation (5) is derived 
as follows: 
L Referring to Fig. 3, OB is the 


bellows lever pivoted about point 
O, AB is the bellows rod attached 
—s to the lever at B and to the bel- 
‘ lows at A. Assume the initial 
positions OB and AB to be mu- 
s tually perpendicular. When the 
bellows suffers a displacement s, 
> ing the lever to rotate through 
the angle ¢ to a new position OB’. The lever length is now 
represented by /, the rod length by r. 
Chord length BB’ is given by: 


(7) BB’ sen -;| 


A cosine law for triangles gives the following relation- 
ship between the angle and sides of the triangle B’ BA’: 


BB + (r — s)* — r 
(8) cos 7 B’BA ®2BB’ (r-s) 


But (9) Z B’BA’ A’BO + OBB’ 


Combining (7), (8), and (9) we have: 


47° sin? . 


yA + $ 2rs 


(10) — cos ~—| 
fl (r $s) sin 
Using trigonometric formulae for half angle functions: 
- s(2r Ss) 
(11) lecos g — (r — 8) sing i — oT 
Using the series expansion for cos ¢ and sin ¢ and discard- 
ing terms beyond the fourth power: 


(12) 
o j ?* 
1 ee. ae oe vee ——a F—s P 
é 24 b 
-t—s ( 2r-s ) 
21 


Canceling out the 7 from both sides and factoring ¢: 


(Education Report— 


point A moves s units to A’ caus- 


s (2r — s) 
[1 74) 4 } 
Lik hes he oe i ) 


If g and s are very small compared to r, then equation (13) 
reduces to the approximate relation: 


(14) @ 


Assuming a parallel equal arm linkage between bellows 
and indicator arms, and negligible lost motion in the 
linkages then: 


(15) @ ? 


Combining equations (2) through (6) and assuming neg- 
ligible friction effects, then we have the desired overall 
relationship; expressed by equation (1): 


(lye K | where K 


KI 

We can determine the linearity errors by using Equation 
(13). First, since the error increases as @ and s increase 
we can cut the maximum error in half by defining these 
variables as deviations from the mid-scale position (where 
rand / are perpendicular). 

For a sample calculation the following typical values 
may be used: 


l 1.5” 
r » 5” 
Ss on” 


The linearized expression (14) gives a value for @ of 
0.1667. Substituting into the right side of equation (13) 


we get, to a second order of accuracy, @ 0.1678 rhe 
percent error is therefore 
.1678 1667 
% error x 100 0.666, 
1678 


Thus if the maximum displacement is maintained within 
0.25”, the maximum error due to non-linearity will be 
0.66%. Since @ in the above equations is expressed in 
radians, the angular displacement is approximately 9.5 
for half scale deflection. It is interesting to note that for 
double the deflection, the error is almost tripled 

Friction, lost motion and load effects have been ignored 
in the final expressions, since they normally do not greatly 
affect the linearity. A further study into problems of reso- 
lution and reproducibility would require consideration of 


these effects. 


improvement in the fundamental tech- a few exceptions to this observation 


Continued from Page 122) nical content of Section programs will The questionnaires are still coming 
The smallest section reporting has be demanded. will probably be a in and they contain a wealth of data 


approximately 23 members and the 
average attendance was approximately 
80%. Their programs were also defi- 
nitely educational and included such 
subjects as: Fundamentals of Instru- 
mentation; High Speed Flow Control; 
and a panel discussion on Measurement 
and Instrumentation. 

A preliminary review of the subject 
and corresponding attendance figures 
indicate that the membership is_ in- 
terested in fundamentals of instrumen- 
tation and practical applications of in- 
strumentation. I should point out that 
the location of course, has much to do 
with specific interests but there is a 
common thread clearly§ discernible 
showing the desire for fundamental 
educational topics. 

The large areas of the memberships 
growth are currently among instru- 
ment engineers and scientists so that 


124 


good plan to analyze the local section 


membership more carefully from the 


standpoint of member interest and plan 
the programs accordingly. Large sec 
tions in metropolitan areas have a 
decided advantage in regard to avail- 
able speakers, but many of the smaller 
sections appear to have done a good 
job in supplying the membership with 
what they want and need. 

In most cases either visual aids or 
the instruments themselves were used 
by the most successful speakers. 

Most sections have plans for defining 
member interest. Some use question- 
naires. Others use a survey method 
carried on by discussions in general 
meetings or executive committee meet 
ings. 

There did not appear to be any 
marked success with symposiums or 
panel discussions. However there were 


that offer many avenues for future 
study by your committee. These studies 
will be made and the results reported 
at a future date. For the present let 
me say that the Society is doing an ex 
cellent job of making available to the 
membership opportunities for learning 
This objective should be constantly 
kept in mind not only as the accom 
plishment of the Society's objective but 
to actually stimulate attendance. 

(See Boston Section Report on page 
119). 

William N. Richards, Chairman Edu- 
cational Subcommittee on Educational 
ispects of Programming, (Internation- 
al Correspondence 
Pa.) 


Schools, Scranton, 


Presented at the Instrument Society of Amer- 
ica’s First International Congress and Exposi- 
tion, Philadelphia, Pa., Sept. 13-24, 1954. 
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. “SCALE 


. “INSTRUMENTATION OF 


by Morris G. Moses 


Literature listed below 
may be obta ned by « 


“THE HIGH VACUUM STANDARD — 
THE McLEOD GAGE” FEarl W.. Flos- 
dorf. Instruments & Automation Vo!. 27 


No. 11, pp 1795-1796, Nov. 1954. Op- 
eration of the McLeod gage with special 
emphasis on water-vapor effects and use 
of in-series chemical traps. 

“FUNDAMENTALS OF ANALOG COM- 
PUTERS” J. A. McDonald; Instruments 
& Automation Vol. 27——No. 11, pp 1797- 
1803, Nov. 1954. Analog computers solve 
differential equations by use of electronic 
integrators (instead of differentiators) 
adders, and multipliers. The linearization- 
of-disturbance technique (perturbation) 
can be used to solve process control prob- 
lems. Typical mathematical concepts, 
perturbation-equation analogs, and _ inte- 
gration circuits are given. 

“THE AUTOMATIC FACTORY—PART 
IV” Stephen A. June, John D. Bardis, 
Lee H. Lurio, Leonard S. Polaner, Oystein 
Sagedah!, Herbert A. Sklenar, and Ber- 
nard K. Yenkin; Instruments & Automa- 
tion Vol. 27--No. 11, pp 1804-1806, Nov 
1954. Discusses the obstacles to complete 
automation of factories. These are (a) 
complexity of production processes (b) 
lack of qualified personnel with systems 
engineering experience (c) lack of co- 
operation between manufacturers of ma- 
terials handling equipment and (d) high 
costs associated with development of com- 
pletely automatic processes 


. “AUTOMATIC TANK WEIGHING” J. A 


Openshaw; Instruments & Automation 


Vol. 27 No. 11, Pp 1807, Nov 1954. Use 
of load cells to weigh Freon tanks feed- 
ing a canning line for self-dispensing 
pressurized cans Freon withdrawal rate 


is 37,000 to 40,000 Ib’S hr shift and is 
indicated at several remote points. 
. “A LOW-NOISE GRID CONTROLLED 


THYRATRON—THE TACITRON” FE. O 
Johnson, J. Olmstead, and W. M. Web- 
ster; Instruments & Automation Vol. 27 

No. 11, pp 1808-1809, Nov. 1954. Descrip- 


tion of technique for obtaining anode- 
glow-mode operation in gas triodes Ad- 
vantages over ordinary thyratron opera- 
tion are elimination of noise and better 


grid control. 
. “EFFECT OF EDGE THICKNESS ON 
SMALL ORIFICE METER” L. W 


Thrasher and R. C. Binder; Instruments 


& Automation Vol. 27—-No. 11, pp 1810- 


1811, Nov. 1954. Results of orifice plate 
runs on water using %,” diameter tube 
Plot of discharge coefficient versus Rey- 
nold’s Number shows that if edge thick- 


ness is greater than 1/40 of pipe diameter, 
the discharge coefficient increases with 
edge thickness 

AND READING ERRORS OF 
ELECTRICAL INDICATORS” Frank D 
Weaver; Instruments & Automation Vo! 
27—-No. 11, pp 1812-1814, Nov. 1954 
Effects of scale and reading errors in 
accuracy of electrical indicators are 
cussed and error sources such as misread 
scales, parallax, and poor fractional di- 
vision estimation are pointed up Limit 
of accuracy under conditions detailed in 
article is shown to be about 6.1 per cent 
MODERN 
BY-PRODUCT COKE OVENS” FE. T. W 
tailey; Instruments & Automation Vo! 
27--No. 11, pp 1815-1817, Nov. 1954. Dis- 
cussion of control system for three mod- 
ern coke-oven batteries. Control param- 
include fuel-gas pressures, stack 
draft, exhausters, and boosters. Schematic 
diagrams are given. 


eters 


. “A STABLE NOISE-GENERATOR” J. D 


Shaffer; Instruments & Automation Vo! 
27-——_No. 11, pp 1818-1819, Nov. 1954, In- 
herent noise of a thyratron prevents gen- 
erating a stable noise signal, but a thyra- 
tron followed by an age (automatic gain 
control) amplifier produces a stable noise 
signal. Schematics and circuit design 
factors given. 


April 1955 


not available from offices 
ntacting the publications 
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. “APPLICATION 


. “MEASURING 


f the ISA J 


which the article 


urnal. Reprints 


have appeared 


“INSTRUMENTATION OF UNDER- 
GROUND GAS RESERVOIRS” Raymond 
W. Todd; Instruments & Automation Vo! 
27—-No. 11, pp 1820-1823, Nov. 1954. This 
article presents metering facilities, pres- 
sure regulation techniques, transmission 
line problems, moisture and pulsation ef- 


fects associated with underground gas 
storage fields. 

“HIGH SPEED PHOTOGRAPHY DE- 
TECTS MACHINE PROBLEMS” Ross 


Weaver; Iron Age Vol. 174—No. 27, pp 
56-58, Dec. 30, 1954 Application of high 
speed camera technique to locate process, 
assembly, and product performance 
troubles. Slowdown ratio and detection 
error magnitudes are discusscd. 

“USES OF RESISTANCE WIRE TYPE 
STRAIN GAGES IN STEEL PLANTS” 
W. A. Black; Iron & St. Engr. Vol. 31 
No. 11, pp 57-63, Nov. 1954. Description 


of strain-gage application to steel mil! 
problems such as loads on _ blanking 
presses, hot strip mills, hot ingot weigh- 
ing, crane-scale weighing. and = spindle 


torque testing. 

“MODERN METHODS OF COMMUNI- 
CATIONS AT LUKENS STEEL COM- 
PANY” Gilbert P. Cardwell; Iron & St. 
Engr. Vol. 31--No. 11, pp 127-132, Nov 
1954. Description of an f-m carrier sys- 
tem for communications between mil] floor 
and crane operator 


- “ELECTROMAGNETISM, OLD & NEW” 


F. W. Warburton, Parry Moon, and Dor- 


mina Eberle Spencer; Jour. Franklin 
Inst. Vol. 258--No. 5, pp 395-400, Nov 
1954. A review article attempting to re- 
late Weber force, Maxwell force, Ampere 


force, and Riemann forces to each other 
and some mathematical concepts of these 
forces. 

DEPENDENCE 
SCATTERING — A HIGH-RESOLUTION 
RECORDING INSTRUMENT FOR THE 
ANGULAR RANGE 0.05-140°" WwW. 
Henry Aughey and F. J. Baum: Jour. 
Optical Soc. Vol. 44—-No. 11, pp 833-837, 
Nov. 1954 A unique optical instrument 
for measurement of light scattering in 
physically nonhomogenous systems. Scat- 
tering data provide a basis for size char- 


LIGHT 


acterization of inhomogeneities in radius 
range 0.1 to 100 microns 
. “MEASUREMENT OF THE ROUGH- 


NESS OF THE SEA SURFACE FORM 
PHOTOGRAPHS OF THE SUN'S GLIT- 
TER” Charles Cox and Walter Munk; 
Jour. Optical Soc. Vol. 44 No. 11, pp 
R38-850, Nov. 1954. A method is de- 
veloped for interpreting the statistics of 
the sun’s glitter on the sea surface in 
terms of statistics of the slope distribu- 
tion method. Method consists of two main 
phases (1) identifying from geometry any 
point of the surface with particular slope 
required for reflection of sun's rays to- 
ward observer and (2) interpreting the 
average brightness of the sea surface in 
vicinity of point in terms of frequency 
with which particular slope occurs. 

OF THE TWO-BEAM 
INTERFERENCE MICROSCOPE TO 
THE STUDY OF SURFACES” W. L 
Grube and S. R. Rouge; Jour. Optical 
Soc. Vol. 44—-No. 11, pp 851-860, Nov 
1954 Two-beam interference microscope 
application to study of surface topog- 
raphy. Present instrument can examine 
surface detail in range of 2 to 100 micro- 
inches peak-to-valley. Detailed uses in- 
clude measurement of electrodeposited 
coating thicknesses, leveling property 
studies, weathering, and roughness stand- 
ards control. 

CIRCUIT FOR RADIO- 
METERS” Ray P. Teele; Jour. Optical 
Soc. Vol. 44-—No. 11, pp 860-863, Nov. 
1954. Techniques and precautions are 
given for measuring radiometer output 
voltage as low as a few tenths of a micro- 
volt. Elimination of zero and “‘dark’”’ 
voltage drift as well as parasitics in 
measuring circuit it described. 
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5. “INTERFERENCE 


- “PHYSICAL 


- “COMPARISON 


- “STANDARD 


-“A STUDY OF 


2. “THE 


. “A STABLE 


FILTERS FOR 
PHOTOGRAPHIC DENSITOMETRY” E 
K. Letzer and S. A. Powers; Jour. Optical 


Soc. Vol. 44 No. 11, pp 870-874, Nov 
1954. Description of improved Fabry- 
Perot type interference filters and appli- 


cation to color densitometer to convert 
instrument to abridged spectrophotometer. 
MEASURES OF STRAY 
LIGHT IN EXCISED EYES” Robert M 
Boynton, Jay M. Enoch, and William R 
Bush; Jour. Optical Soc. Vol. 44——No. 11, 
pp 879-886, Nov. 1954. Technique is 
described for measuring by direct physica! 


method stray light in excised eye of cat, 
steer, or human. Changes are noted as 
function of time following removal.  Di- 


rectional cone sensitivity, glare angle, 
stray light are detailed. 

, OF FOUR NATIONAL 
RADIUM STANDARDS” T. I. Davenport, 


and 


W B. Mann, C. C. MecCraven, ( ( 

Smith, W. S. Connor, and W. J. Youden: 
Jour. Res. NBS Vol. 53—No. 5, pp 267- 
275, Nov. 1954. Comparison and results 
of two United States primary radium 


standards with British and Canadian Na- 
tional Standards by (1) ionization method 
(2) calorimetrically (3) by means of G-M 

using scintillation 


counter and (4) 
ter. Statistical analysis of 


are included. 


coun- 
observations 


9. “A RADIATION BALANCE FOR THE 


MICROCALORIMETRIC COMPARISON 
OF FOUR NATIONAL RADIUM STAND- 


ARDS” W. B. Mann; Jour. Res. NBS 
Vol. 53—No. 5, pp 271-281, Nov. 1954. 
Design of a radiation balance, a twin 


microcalorimeter utilizing the Peltier ef- 
fect, to accommodate three Honigschmid 
radium standards. Rate of energy prod- 
uct of radium and its daughter products 
down to radium D was found to be 138.6 
cal gm/hr. 

POTENTIAL OF THE 
SILVER-SILVER CHLORIDE ELEC. 
TRODE FROM 0° to 95° C AND THE 
THERMODYNAMIC PROPERTIES OF 
DILUTE HYDROCHLORIC ACID SOLU- 
TIONS” Roger G. Bates and Vincent E. 
Bower; Jour. Res. NBS Vol. 53—No. 5. 


pp 283-290, Nov. 1954. Calculations were 
made of standard potential of silver- 
silver chloride cells, partial mola] heat 
of HCl, and activity coefficient of HC! 
solutions and results presented in this 
article. 


ABSOLUTE STAND- 
ARDS OF MUTUAL INDUCTANCE AND 
IN PARTICULAR THE THREE-SEC- 
TION NATIONAL BUREAU OF STAND- 
ARDS TYPE” Frederick W. Grover: Jour. 
Res. NBS Vol. 53—No. 5, pp 297-320, 
Nov. 1954. Results of a study of the 





number and location of the circles of 
zero field surrounding a multisection 
coil. Configuration of field in equatorial 


region of severai three-section coils has 
been partially mapped Campbell stand- 
ard and Wenner method for measuring 
absolute resistance are mentioned. 
APPLICATION OF THE ELEC- 
TROMETER VALVE TO CHARGE 
MEASUREMENT” M. J. Morant; Jour. 
Sci. Instr. (London) Vol. 31—No. 11, pp 
391-395, Nov. 1954. Application of elec- 
trometer tube to measurement of sma!! 
static charges Absence of external grid 
resistor introduces grid insulation factors 
of leakage and grid current. Leakage and 
drift rates are analyzed and experimental 
calibration procedures are described. 


- “THE EFFECT OF BACK-SCATTERING 


OF ELECTRONS ON MEASUREMENTS 
IN B-SPECTROSCOPY AND ABSOLUTE 
COUNTING” S. G. Balfour; Jour. Sei. 
Instr. (London) Vol. 31—No. 11, pp 395- 
398, Nov. 1954 Discussion of new meas- 
urements by proportional counter using 
Te 125 as a source of three approximately 
monoenergetic groups of electrons within 
the energy range 0 to 105 kev. Derived 
relationships include those between coeffi- 
cient of back-secattering, the energy of 
the primary electrons, and the 
number of the backing material. 


atomic 


- “AN ELECTRON DIFFRACTION SPECI- 


MEN CHAMBER WITH A SPECIMEN 
VACUUM LOCK” R. B. Kehoe, R. C. 
Newmann, and D. W. Pashley; Jour. Sci. 
Instr. (London) Vol. 31—-No. 11, pp 399- 
400, Nov. 1954. Specimen chamber which 
allows vacuum to be maintained around 
specimen during air exposure of camera. 
Application to deliquescence is discussed. 


AND SENSITIVE D-C 





AMPLIFIER WITH HIGH INPUT RE- 
SISTANCE” S. O. Nielsen and Th. Rosen- 





berg : Jour. Sci. Instr. (London) Vol. 31 
No. 11, pp 401-404, Nov. 1954. Descrip- 
tion of line-operated d-c amplifier using 
a-c amplification and breaker-modulato: 
designed for less than 30 microvolts peak- 
to-peak zero drift after 12 hours, short 
term sensitivity of 10 microvolts and input 
resistance of 3 x 10° ohms 
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national society activities 


First National Flight Test Instrumentation Symposium FUTURE ISA MEETINGS 
Sponsored By ISA at Wichita, Kansas, May 3, 4 and 5 


April 5, 1955 
































Tentative technical program for the The Wednesday morning session, May 4, will Level and Its Measurement Symposium, New 
wna No 68 < 73 ae : hear papers on Accuracy of Airborne Measure- Jersey Section, Hot.| Essex House Newark 
First National Flight Test Instrumen ments and Calibration Techniqu’s. Walter J. N. J ’ ‘ 
tation Symposium to be held at the a nior + moan t egg 2 s 4 
: 5 : 7 , " 5 ‘ dated fultee Aircraft Corp., Sort th, May 2-5. 1955 
Allis Hotel in Wichita, Kansas, May 3, Texas, will present “An Exploration in Mag- ‘ 5 a 
tf, and 5, 1955, has been announced by netic Tape Recording for Aircraft Flight Test- Research Equipment and Symposium, National 
4 ' , , Ss Y " ’ ing.” Institutes of Health, Bethesda, Maryland 
the National Technical Committee on That afternoon B. E. Oldfield, Chief, Instru- 
: i lie 
\eronautics of the Instrument Society ment Branch, Flight Test Engineering Lab ra- oe oy Tie 
ve : ‘ . f tory, Edwards Air Force Base, Calif., will pre- Flight Test Instrumentation Symposium, Wichi- 
of America and the Wichita Section of sent R. L. Sink of Consolidated Engineering ta Section, Allis Hotel, Wichita, Kansas 
ISA Corp., Pasadena, Calif., who will offer his 
cK papers at this afternoon session with their May 18-20. 1955 
- Recording and Recovery of Prec'sion Data on se a 
Six general subjects will be presented Magn tic Tape.” on , National Tel-metering Conference, ISA, IRE, 
during the three-day meetings Tem Dr. kugene Peterson of Radiation, Inc Mel- AIEE, IAS, Hotel Morrison, Chicago, I] 
: Hee i. bourne, Fla.. and Dr. Jerome Dover f Fdward = 
perature Measurements in Flight; Ef- Air Force Flight Test Center, will present May 21 and May 23, 1955 
fects of Temperature on Flight Instru papers at this afternoon sessions with the ir Operating Instrumentation Exhibit Niagara 
' " : subjects to be announced later “Use of Te e- Frontier Section, Erie County Technical! Insti- 
entation; In Flight Airload Measure- metering to Make Magnetic Recordings on the tute, Buffalo, N. Y 
nents: Accuracy of Airborne Measure Ground” is subject of an afternoon paper by a 
‘ sol : speaker from Grumman Aircraft Corp., Beth- Sept. 12-16, 1955 
ients Calibration rechniques for page, L. L, N. Y ; . ' : -_ 
MNieht T . wit _ rhe banquet speaker to be named will choose nstrument-Automatior onference and  Ex- 
Flight Test Instrumentaticn, and Ait = gubbject related te the aympesiom and at hibit, Shrine Auditorium and Convention Hall, 
wn Magnetic Tape Recording same time a subject of weneral interest Los Angeles, Calif. 
Thursday, May 5, will be devot d to Work- 
. y ter , ; 
Local arrangements are being made shop Sessions and informal discussions in sm: , ; P sin . 
- yr ul 
\ Wichita Section President B J The technical progran arrangement are 
. . ‘ made by the ISA National Technical Commit 
\iberts of Sullivan-Mears Co., and vg tees Se sre om yp BE nme «A of t ke All national committees are urged to send 
val General Chairman John A. See Simpson, Industrial Engineering Corp., Louis- brief announcements of meetings, date, time 
; : ville & Ky This committee membership i and place for reperting in this column. 
f Boeing Airplane Co., assisted by the composed of Sections holding special meetings (other 
following Committee Chairmen For B. E. Oldfield, Chief, Instrumentation Branch than regular Section meetings which are 
‘ 2 Flight est Engineering aboratory iward reported in Section News) are requested to 
. . I r g | — q 
n Finance, B. J. Alberts, Sullivan-Mears Air Force Base. Calif send announcements for this column. Ad- 
it Co Publicity Harold T Noble Ir Lt. Co Louis Schaffer. USAF Committee dress reports to Managing Editor, ISA 
. . " " af? foo . secretary of the Air Research and Develop- Journal. 
Doeneg Airplan Co., Facilities, H. W ment Command Ha Air Force Armament 
Sullivan, Sullivan-Mears Co., Registra Center (ACV), Eglin Air Force Base, Fla 
i. E. C. Buckley, Chief, Instrument Researcl 
tion, William Stephens, Beech Aircraft Dis n. Nationa Advisory Committee f 
f Co., and Banquet, Milo Henry, Minnea ig ities, Langley Air Force Base, Hamp- 
: ton n 
f Olis-Honevwell Regulator Co Ralph H. Trip Ph.D Instrument Dept 
pol ! 1] guli talph pp ime ep e ° 
: Head, Grumman Aiveraft Engineering Cor. Testing Instrumentation 
4 ' nnounced begins Tuesday, May “Walter Gabriel, Senior Flight Test Eneine ; b j h j ; 
_ morning session will hear papers pertaining Consolidated Vuliee Aircraft Corp, Fu. Worth,  SUpcommittee Chairmen 
‘ Temperature Eff:cts and Measurement in Texas 
“ Flight \! ' n session Ww hear D w.it N. ¥ Anderson. ¢ ne Aer t L.ab- -} " " R . "he. Serene T 
: ! ‘ iutica ab rbe . Rondeau, Chi: ‘ st 
D H ced gg ceed ge onal oD og Ra Tl gay eg . Herbert F. R ndeau “hairman re 
, f “Calibration Techniques for Strain Harold T. Noble. J Group Engineer rht ing Instrumentation Committee, D4, 
) I h- : ! a 
- (jage t s Art ' Snyder er ? yroup Teat — tmtiom lesion a nnlicati . . 
aT nt > ee 5° + ashen Be “sTere : Ir ee - n and Applicatior has confirmed the names of six sub- 
ne wl Test ' rumentatior nit Boeing irplan chita ansas ; : 
. r A ne ¢ Seattle, Wash. i Ssior The Committes ns to make the cee: committee chairmen comprising the D4 
a e . techni - pape f th ing | the Sympo im in booklet f committe 
Testing Instrumentation—General 
a h j | h Survey of Educational Progra i Richard P. Wehrle 
: y t F gramming tichard ’ 
:y | Chairman Melcher Reports poy af See renal tlle nD 
ch. 7 ° W.N. Richards 2526 W st Blvd 
“. | Education Subcommittees kn Chicago 8, Mir 
se } , ; 101 Wyoming 
ni- John C. Melcher, of Leeds & North Serantor > Pa _ Instrumentation & Measurement Below 80 K 
ul up Co., Philadelphia, Chairman of the ““ I a , 
. . . . : . rthur ittle, Inc 
7. SA National Education Committee re Collegiate Studies Memorial Drive at Kend Si 
sci. orts the assignments for subcommit Survey of Colleve Instruction Cambridge 42, Mas 
bene ‘ z i . 
‘ o ee chairmen ™ eg ee ogg Strain Measurement 
i> . eicne?T . 
ip The Education Committee divides its Leeds & Northrup Cx D. J, DeMiche : 
na : 1901 Stentom Av Engineering Services De} 
aa unctions into three divisions headed by Philedelphia 44. P General Electric Co 
u A . nivdeiphia 4 a Schenectady 5. N y 
a e ymit . . ‘ e , ‘to Schenectady 5, New 
_ ub OMIM ETE e chairmen and upporte d Survey of Textbooks and Teaching Aids ; 
20 vy committee members who are spe- D. L. Trautman Vibration Measurement 
F faliata in $3 aie . ae Professor of Engineering V. J. McDonald 
str. lali ts in the particular field of as- University of California (UCLA Obs Satuk © chietmbiive 
04 ignment Names and addresses of Los Angeles. Calif University of Ilir 
DeCc- rt ; = rhar inois 
and upcommittee chairmen ay Urbana, Illin 
rth Special Projects Instrumentation in Research & Development 
. if 
era- FE Vocational Training J. B. MeMahon, Division Chairmar o L. I inebrink 
ys 122 South Michigan Ave sattelle Memoria! It 
M bk. Ha Division Cha r Tiienwe Ul O5 King Ave 
OG Phe Foxboro Ce Columbus, Ohio 
and Foxboro, Ma i 
vol Task Committees Temperature Me: ‘ment 
Vol Maintenance & Operations Clinic— “ P ‘ empecasere -oaeeenee 
De- National Meeting Research and Development Symposia mi - i Ed I 
alog George A. Larsor H. C. Roberts nhomas MAISOT , 
ces- 612 11th St 511 W. Washington St West Orange, New Jersey 
ified ness. & Urbana, Il Testing Instrumentation, Secretary 
and survey of Vocational Training in U. S. Research Foundation S. A. Hluchar 
has R. J. MeCausey Robert J. Jeffries Tavlor Instrument Cos 
er Detroit Edison Co Candelwood Shores 95 Ames St 
Detroit, Mich Brookfield, Conn Rochester 1, N. ¥ 
eel 1085 1457 
rnal | April 1955 : 
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President Brand Confirms Editorial Board Appointments 
Jeffries Reappointed Chairman; Two Members Are Added 


Robert J. Jeffries has been reappointed Chairman of the ISA Editorial Board 
to serve until November, 1955. He was formerly Associate Professor of Electrical 
Engineering, Michigan State College, and now serving as Technical Planning Ad 
visor for Schlumberger Instrument Co., Ridgefield, Conn. He resides in Candle 
wood Shores, Brookfield, Conn. 

President Brand also announced the appointments of two new Editorial Board 
members. M. M. i 
MeMillen, with 
the Instrument 
Maintenance De- 
SPartment, 
Thompson Prod 
ucts, Inc., Cleve- 
land, Ohio, since 
1927, and David 
M. Boyd, Jr., 
Head of the In- 
strument De- 
partment, Uni- 

Robert J. Jeffries versal Oil Prod- 

Chairman ucts Co.. Des 

Plaines, Ill. Both were appointed for 
two-year terms ending 1956. 





Arnold 0. Beckman David M. Boyd, Jr. 


Mr. MeMillen was Chairman of the 
Instrument Maintenance Clinic at the 
1952 Cleveland Conference and is a 
charter member of the Cleveland Sec- 
tion. He was the prime force behind 
the recent Cleveland Section TV _ pro- 
gram. He has served as Secretary, 
Vice President and President of the 
Section. 

William C. Brombacher Douglas M. Considine 

Mr. Boyd is an energetic and tireless 
worker and has done much at the na- 
tional level toward furthering the aims 
and development of the ISA. He is the 
author of several papers and has been 
the speaker at many ISA Sections. One 
of his most recent papers was entitled 
“Why Electronic Process Control?” 
(ISA Journal, November 1954). 


Douglas M. Considine, Robert R 
Proctor, and Albert F. Sperry, were 
reappointed for two vear terms ending . 
Sp ‘ie er : M. M. MeMiilen li 
1956. They were originally appointed N. B. Neehete 


for one-year terms. 


Dr. Arnold O. Beckman, William C 
Brombacher, Nathaniel B. Nichols, F 
H. Trapnell, and Ralph D. Webb were 
appointed by 1954 President Wildhack 
for two-year terms ending 1955. 


First Vice President Delmas C 
Little, in charge 
of the Technical 
Division Com- 
mittee, is ex-offi- 
cio member. 

Last year the 
Editorial Board 
held meetings in 
Washington, D. 
C., and Urbana, 
Ill., in April and 
June respective- 
ly, to establish 
publishing pol- 
icy, printing 
plans, and staff organization functions 
for the Society’s first year of publish- , 
ing its own official Journal. F. H. Trapaell Ralph D. Webb 
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Robert R. Proctor Albert F. Sperry 





Delmas C, Little 














Three New Associate Editors 
Join ISA Journal Staff 


President Brand has confirmed the 
appointments of three new Associate 
Editors for the JNA Journal staff 
named recently 
by Editorial 
Board Chairman 
Robert J. Jef 
fries. They are 
Harry R. Karp, 
Fred LD. Marton, 
and Theodore H 
Gluck 

Mr. Karp sue 
ceeds Herbert F 


es Rondeau who re 
- di quested to be re 
Mr 


- : lieved Karp 
Harry R. Karp 





is Chairman of 
the New Jersey Section Education 
Committee and was Chairman of the 
Student Section of American Institute 
of Electrical Engineers at the Newark 
College of Engineering in 1948. He is 
with the Instrument Division of 
‘homas A. Edison, Inc., West Orange, 
N. J., as development and product en 
gineer. He was born January 23, 1922 
at Newark, and received his M.S. de 
gree in electrical engineering in 1953 
from N.C.E 

Mr. Fred ID. Marton has a truly in 
ternational background He was born 
in Smyrna, Turkey, where his father 
served in the 
Austrian Em 
bassy He at 
tended grade 
school. there 
When his father 
retired, his fami 
lv moved to 
Graz, Austria 
where he spent 
his student 
vears, graduat 
ing with an M.E 
degree. While 
there he spent 





Fred D. Marton 


two vears Working as Design Engineer 
for Austro-Daimler, manufacturers of 
motoreycles and automobiles. He holds 
the degree of Diplom-Ingenieur (the 
equivalent of a doctor's degree) from 
Technische Hochsheule (Technical Uni 
versity) Berlin, Germanys 

Mr. Marton was employed with the 
Chemical Plants Division of the Blaw 
Knox Company as Senior Instrument 
Engineer when he first cine to Pitts 
burgh three vears ago. He is now with 
The Rust Engineering Company, Pitts 
burgh, as Instrument Enginee 

Fred is editor of the Pittsburgh 
Headlines, Pittsburgh Section’s month 
lv publication, a member of the See 
tion’s Executive Committee, and JSA 
Journal Correspondent 

(Continued to Page 120 


Plan now to attend the ISA Tenth 
Annual Instrument-Automation Con 
ference and Exhibit at Shrine Audi 
torium and Convention Hall, Los 
Angeles, Calif., Sept. 12-16, 1955 
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Theodore H. Gluck, editor of the 
Chicago Section’s monthly magazine 
ISA Events, and recently appointed 
Associate Editor 
of the ISA Jour- 
nal, was born in 
Chicago in 1925. 
After serving 
three and one- 
half years in the 
Air Forcehe 
completed his 
education at the 
University of 
Arizona where 
he received his 
M.E. degree. He 
was elected to 
Tau Beta Pi and Phi Kappa Phi. He 
was with Commonwealth Edison Com- 
pany, Chicago as a field engineer in 
power plant construction and main- 
tenance work from 1948 to 1951. He 
worked for two with Robert 
Gordon, Inc., a piping contracting firm 
and he specialized in large power plant 
and industrial construction. He joined 
-anellit Incorporated in 1953 as fac- 
tory engineer and later became project 
engineer and is now in the engineering 
sales department, responsible for sales 
in the midwest area. 





years 


Mr. Gluck is an associate member of 
the Chicago Section ASME, a member 
of the Western Society of Engineers, 
American Power Conference Commit- 
tee and will serve on a national ASME 
committee next vear 


1955 Computer Clinic 
Shaping-up 


ISA's first Computer Clinic will be 
held during the Los Angeles Confer 
ence and Exhibit, 12-16, 
1955. W. J. Conner, Clinie Chairman, 
says the objective of the sessions will 


September 


be to “acquaint a broad cross section 
of practicing instrument engineers 
with the capabilities of various types 
of computers to stimulate their use in 
the solution of both laboratory and 
plant problems.” In short those who 
attend will become thoroughly famil- 
iar with what a computer is, what it 
does, and how it could be applied to 
instrumentation problems. 


There will be subjects, one each, on 
small, medium, and large size digital 
computers, and one each on direct, 
analog computers, electronic differen- 
tial analyzers, and mechanical analog 
computers. The presentation will be 
given in two hour sessions twice each 
day, for three days. 


The registration fee for the full clinic 
will be $5.00 for members and $7.50 for 
non-members. Clinic registrations will 
be admitted to the Technical Sessions 
f the Conference without payment of 
Conference fees. The May issue of the 
ISA Journal will carry a pre-registra- 
tion form. Watch for it. The interest 
in attending the Computer clinic is so 
large that ISA may find it necessary 
to limit attendance. 


April 1955 





ExecDirector’s Diary 











In my March Diary I told you some- 
thing of the developments in Los An- 
geles. From there I went up to San 
Francisco, Portland, Seattle and Rich- 
land. It was good to get acquainted 
and to hear the favorable and even the 
critical comments. I received many 
sound suggestions on how my office 
can better serve the Sections and their 
members. Most of these we can put 
into effect soon. Others are longer 
term projects. On the whole the re- 
action I got was about like this, “It’s 
about time we saw somebody from our 
National.’ Nevertheless, there was un- 
derstanding of the difficulties our na- 
tional officers have in getting around 
frequently to all our 73 Sections. 

I heard very hearty approval of the 
improvements which have been made 
in the JSA Journal. With added pride 
in their Society's publication, many 
members indicated greater cooperation 
in contributing news and _ editorial 
items. They liked the Readers’ Service 
Bureau reply cards and told me that 
they were going to keep the advertisers 
busy sending them information about 
their products. 

Our big Membership Drive was just 
being announced to the Section mem- 
bers, so I could not sense what addi- 
tional momentum the series of prizes 
would produce. I did not then know 
the extra prize being offered by Craw- 
ford Fitting Company. A Mink Stole 
assures the success of the campaign 
because even the ISA wives will now 
help enroll new members 

On the flights I had some extra read- 
ing time. Among other materials, I 
read over the copies of many Section 
bulletins which come into our office 
and I noticed that the Los Angeles Con- 
ference and Exhibit was not vet being 


4th Analytical Clinic at ISA Los 


For the fourth consecutive year, the 
highly Analytical Instru- 
ments Clinic will be held in conjunce- 
tion with the ISA 10th Annual Instru- 
ment-Automation Conference and Ex- 
hibit, September 12-16 in Los Angeles, 
Calif. 

Presented primarily for engineers, 
technicians and graduate engineering 
students, the Clinic will be comprised 
of lectures and instrument demonstra- 
tions concerning infrared analyzers. 
leak detectors, radioactive density and 
level equipment, mass spectrometers, 
continuous refractometers, conductiv- 
ity gas analyzers and X-ray fluores- 
cence spectography. At present, ten in- 
strument manufacturers plan to parti- 
cipate in the three-day program. 

Edgar G. Goff, a member of the In- 
dustrial Instruments sales section of 
Beckman Instruments, Inc., will serve 
as chairman of the 1955 Clinic. 
tration fee is $5.00 to members of the 


successful 


Regis- 


played up as Well as it might be. Cer- 
tainly every Section wants to be well 
represented by attendance at our 1955 
show. The bulletins should carry news 
stories about the Los Angeles program 
in every issue. The membership drive 
is another important item to be stress- 
ed each month. 

This is probably easier for those Sec- 
tions Which print their own bulletins. 
Those who merely get out mimeo- 
graphed meeting notices may find it an 
extra chore to keep featuring the na- 
tional events, but it is a necessary co- 
operating responsibility. Mentioning 
these events at the monthly Section 
meetings adds extra promotion, but all 
members do not attend meetings. Then 
I got to wondering what those Sections 
do to publicize national events, which 
use for their meeting notices the joint 
publication of the technical societies 
in their area. If space permits in those 
media, inclusion each month of news 
about the Los Angeles Show and about 
our membership campaign does double 
duty, because those joint publications 
Zo to many others than ISA members. 
In short, our ISA communication sys- 
tem needs amplification and as I get 
around to more Sections I will explore 
this matter further. 

When I returned I tound waiting for 
me a few statistics worth mentioning. 
We have, so far, sold about $150,000 of 
booth space for the Los Angeles Show. 
We are shooting for $175,000: so it 
looks like we will make it, and prob- 
ably more. The March JSA Journal 
had about 26 pages of advertising, the 
largest so far in its existence with the 
exception of the September 1954 show 
issue. We are moving ahead on these 
important revenue fronts, and while 
we still have a long way to go to attain 
our objectives, the current progress is 
extremely encouraging. 


Betl Wiednied 


Angeles Conference 


ISA and $7.50 to non-members. Regis- 
tration includes admission to the Con- 
ference Technical Sessions and the Ex- 
hibit. Direct all inquiries concerning 
the Clinic to Edgar G. Goff, Beckman 
Instruments, Inc., 2500 Fullerton Road, 
Fullerton, Calif. 


R. H. Hardy is Appointed 
Employment Chairman 


Richard H. Hardy of South Pasa- 
dena, California has been appointed 
chairman of the National Employment 
Committee for the ISA for the year 
1955. 

Mr. Hardy received his formal edu- 
cation in his home state of Massachu- 
setts, where he also completed courses 
in instruments and toolmaking at Wor- 
cester Tech. 

He is now associated with the Con- 
solidated Engineering Corporation of 
Pasadena, in Quality Control. 
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meetings digest 





NIH Symposium, May 2 to 5 


National Institutes of Health, 
Bethesda, Maryland, will be the scene 
of the Annual Research Equipment Ex- 
hibit and Symposium from May 2 to 5. 


Five sessions will be held on Elec- 
trophoresis and Chromatography, Flu- 
orescence Determination, Optical Meth- 
ods in Biochemistry, Selection of Elec- 
tronic Components for Medical Re- 
search and Instrumentation for Cyto- 
chemical Microbiological Research. 


Instruments will be exhibited in the 
actual laboratory areas for which they 
are designed. 


Both the Exhibit and the Symposium 
are being sponsored by the Instrument 
Society of America, The American 
Chemical Society, Society of American 
Bacteriologists and the American As 
sociation of Clinical Chemists. 


National Telemetering 
Conference; Chicago May 18-20 


On May 18, 19 and 20, I.R.E., A.I.E.E., 
I.A.S. and ISA will co-sponsor the Na- 
tional Telemetering Conference at the 
Hotel Morrison, Chicago. 


The Conference will feature a pro- 
gram of technical papers and exhibits 
in the fields of industrial telemetering, 
pickups and tranducers, telemetering 
components, data processing, flight 
testing, multiplexing techniques and 
new developments in telemetry and re- 
mote control. 

Dr. Hugh L. Dryden, Director of the 
NACA will discuss “Problems in Ultra 
High Speed Flight” and Dr. W. A. 
Wildhack of the National Bureau of 
Standards and Past National President 
of ISA will talk about “In-accurate 
Transmission of Mis-Information”. 


Magnetics Conference to be Held in Pittsburgh by AIEE 


Hotel William Penn in Pittsburgh 
Will be the scene of a Conference and 
Exhibit on Magnetics from June 14 to 
16. The Conference is under the spon- 
sorship of the Magnetics Subcommittee 
of the Basic Science Committee of the 
AIEE in cooperation with the Ameri 
can Institute of Mining and Metallurgi 
cal Engineers. 


Six sessions will be devoted to Mag 
netic Materials, Metallurgy of Magnetic 
Materials, Mechanism of Magnetiza 
tion, Application and Manufacturing of 
Soft Materials, Permanent Magnets, 
Techniques, Fer 
Switching 


Measurements and 
rites and High Frequency 
and Storage of Information. 





PITTSBURGH SECTION'S FIFTH Annual C 


ndustry and Exhibit, March 8-| arew 


130 


Manufacturers of soft magnetic ma- 
terials and permanent magnets, cores 
and core materials, ferrites, magnetic 
analysis equipment, magnetizers and 
demagnetizers, magnetic recording 
equipment and tapes, magnetic ampli 
fiers, and saturable reactors will be 
provided with an audience of influen 
tial engineers and scientists who are 


directly concerned with these products 


The exhibit is under the direction of 
the Exhibit Committee of the Mag 
netic Subcommittee, John Osborn, 
Chairman, and under the management 
of Richard Rimbach, 845 Ridge Ave 
Pittsburgh 12, Pa. 








5 Talks Left in Philadelphia 
Engineers’ Club Course 


Five sessions remain of the 12-mes 


i) 
‘ 


ing lecture course on Industrial Instru 
mentation and Control sponsored 
the Engineers’ Club of Philadelphia 
Coming lectures will cover Specia 
Instrumentation (QO, measurement, con 
ductivity, CO.instruments 
and pyrometers), Atomic Control (new 
and unusual applications of regulato1 
mechanisms), Quality Control (opera 
tion and application of various device 
to insure uniformity of product), Plant 
Trip (visit to large producer of aut 
matic controls) and Final Exerciss 
(includes showing of ISA filn Prin 
ciples of Automatic Control”) 
Lectures last from 7 to 9 P.M. eacl 
Thursday until May 12 For more in 
formation concerning remaining or past 
meetings contact, J. L. Allen, Engi 
neers’ Club Of Philadelphia, Philadel 


phia, Pa 


Los Angeles Show To Be On TV 


As a part of the wide-range program 
planned for the ISA 10th Annual In 
strument-Automation Conference ant 
Exhibit in September, a TV hook-up i 
being planned 

This will probably include a pane 
discussion by leaders in the labor an 
management fields on the impact o 
instrumentation and automation on the 
future economy of the nation 

This TV show will focus nation-wid: 
attention on the field of instrumenta 
tion in automation. It will be viewee 
in many thousands of homes 

This is just one of the many pul 
licity and promotion plans formulated 
for the ISA Conference and Exhibit. 


ISA Journa 
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California Member Is First 
Reported Prize Winner 


Alex M. Wayne, Northern California 
Section, is the first to receive a prize 
in the National ISA Membership Con- 
test. He won two prizes, an ISA lapel 
button and a tie clasp. He signed up 
nine NEW full members, and in addi- 
tion, one student, one associate. For 
good measure, Section Secretary Ralph 
Brogie reports, Mr. Wayne also brought 
an old inactive member back to his 
Section. 


Dick Pond Announces CIPP 
Subcommittee Chairmen 


Richard N. Pond, Chairman, Commit- 
tee for Instrumentation for Production 
Processes, D7, has confirmed the ap- 
pointment and in some cases the reap- 
pointment of 12 chairmen of subcom- 
inittees comprising the parent CIPP. 
The Soap subcommittee chairmanship 
is open and Chairman Pond would like 
to receive recommendations. 

The CIPP Mid-Winter Meeting held 
January 14th in St. Louis, Mo., is re- 
ported in the February 7JSA Journal, 
page 59 
Beverage 

George McKnight 

Minneapolis-Honeywel!l Regulator Co 

Wayne and Windrim Aves 

Philadelphia 44, Pa 
Chemical 

Fred Trapnell 

510 EF. 10th St 

C,reenville North Carolina 
Food 

Glenn Pettit 

tarber Colman ( 

P.O. Drawer 99 

Rockford, I 
Liaison between Texas A & M and CIPP 

Charles D. Holland 

Dept. of Chemical Engineering 

Avricultural & Mechanical College of Texas 

College Station, Texas 
Metals 

J. Ward Percy 

Research Laboratory 

Uy. S. Steel Co 
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Nuclear 

R. C. Mann 

General Electric Co 

Aircraft Nuclear Propulsion Project 

P. O. Box 535 

Idaho Falls, Idaho 
Paper 

James Upson 
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P. O. Box 570 

Savannah, Ga. 
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Lou Gess 

Minneapolis-Honeywell Reg. Co. 

Brown Instruments Div 

Wayne & Windrim Aves 

Philadelphia 44, Pa 
Power 

H. H. Johnson 

Consolidated Edison Co 

1 Irving Place 

New York 3, N. Y. 

Pharmaceuticals 

J. W. Beardsley 

The Upjohn Co. 

P. O. Box 831 

Kalamazoo 99, Mich 
Rubber 

Robert N. Wilson 

Kelly Springfield Tire Co 

Cumberland, Md. 

Soap 

Chairman to be announced 
Textile 

Ear! Seagrave, Jr. 

Celanese Corp. of America 

Textile Div., Eng. Dept. 

P. O. Box 1414 

Charlotte, N. C. 

Instrumentation for Production Processes, Secy. 
ee H. Pierson 

Corn Products Refining Co. 
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Tatnall Reports: 





new ideas for your section 


In the last issue of the 7SA Journal the plan for organization was outlined, but 


the personnel for this organization is not yet complete. 
launch with full force our attack on the membership build-up. 


Until it is, we cannot 
The eastern and 


western organizing meetings of District Chairmen as yet to be held. 
The proposed authority and duties of the District Chairmen was contained in 


the first report in the March issue of 
considerable prestige, completely in 
charge of each region, there will be a 
new pulse of life, enthusiasm and ac- 
tivity in the affairs of the ISA. That 
each member will get plenty of diversi- 
fied return for his dues will soon be 
self-evident. 

Here, briefly, are some of the plans 
and suggestions we will make to Dis- 
trict Chairmen. These plans will be 
amplified in succeeding discussions. 


1. Social Heursat each meeting in the 


form of dinners or cocktail hours be- 
fore meetings, or coffee and doughnut 
get-togethers after meetings. 

2. A Booster or Sociability Commit- 
tee, to see that everyone knows every- 
body else and that a friendly exchange 
of ideas and views will be continually 
on tap. 

3. A Membership Committee, which 
will provide the steam behind such 
Section activities as will be attractive 
to members. They will see that mem- 
bers are satisfied that they are getting 
their money's worth and more from 
the Society and that everyone will be 
so pleased with the way things are 
going that he will be anxious to have 
his friends enjoy the benefits of mem 
bership 

1. An Education Committee, which 
might run a series of education lec- 
tures separate and distinct from the 
regular meetings. (For an excellent 
example, see the Boston Section re- 
port) Such purely educational activity 
may have a nominal charge attached 
to it, and the lecture series will be 
brought together in a folder for ex- 
change with other Sections or for sale 
as a Society publication. Local demon- 
strations and exhibits might become 
part of the work of this committee. 

5. A Program Committee to select 
with great care the subjects of monthly 
talks at least six months in advance 
Wherein a definite plan for'a variety of 
subjects to cover the wide interests of 
the membership will be set up. The 
Society furnishes a Speakers Directory, 
but this is not enough the Program 
Committee must know of the qualifica- 
tions of a speaker and his speaking 
ability before issuing an _ invitation. 
The Program Committee must also 
take it upon themselves to see that 
visiting speakers are properly met, 
entertained and appreciated when they 
come to town. If there is a careless- 
ness in this regard good speakers will 
be found reluctant to accept invita- 
tions. Casual treatment of visiting 
speakers cannot be tolerated. 

6. <A Yearbook Committee might set 
up an annual publication in each Sec- 
tion to contain items of the last year's 
meetings with candid camera _ photo- 


the Journal. 


With a Chairman carrying 


graphs, discussion of the current pro- 
gram and meetings, sections devoted 
to all other group activities, personal 
notes, an accurate roster, and enough 
advertising to obtain for the Section 
some extra spending money. 
7. The following special types of meet- 
ings should also be held: 
a. An annual National Officers 
Night where the Section entertains 
National Officers or some member 
of the National Headquarters staff 
with proper ceremony. 
b. A Past-Chairman’s Night. The 
Past Chairmen (or Past 
President) not only will be honored 
but there will arise much entertain- 
ment in doing it. 
c. A Sustaining 
appreciation is 
shown to those who contribute in 
special manner to the Society. 
d. A NStudents’ Night when the 
youngsters are made to feel im 
portant and to see how the Society 
can benefit them. 
e. A Social Meeting of some kind 


Section 


Night 
especially 


Ve mbers’ 


where 


a dance, smoker, clambake, out 
ing, special entertainment 

f. A meeting which will be devoted 

to a Panel Session, a Roundtable 

or a Debate to encourage the par- 
ticipation of several talented local 
members as a group. 

To manage all this work a competent 
Entertainment Committee must co-op- 
erate With appropriate standing com- 
mittees to carry out such special ac- 
tivities. One job for the Entertainment 
Committee is to provide short, non- 
technical entertainment-type “Coffee 
Talks” directly following each meeting 
dinner. 

An Annual Award to one man in each 
District entitled Jnstrument Man of the 
Year or some such honor to be repre- 
sented by a ceremonial presentation of 
a certificate should be considered. 

Finally, recommendation will be 
made to the Editorial Staff of the JSA 
Journal that ample space be devoted 
to items of interest to those engaged 
in working with instruments, covering 
information know-how, case histories, 
ideas and suggestions. It will also be 
asked that special effort be made to 
include material in the Journal which 
will reach out and touch all of the 
widely diversified fields of interest 
among the members, with no neglect 
of articles of general interest. 

This column will keep you advised 
each month as to what we plan and 
how we are getting along in our efforts 
to make the Society bigger and better. 
Frank G. Tatnall, Chairman, Sections 
and Membership Committee. 
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section officers and meeting schedules 


Section Secretaries are urged to check this directory 


place is not given, or meeting 


This directory is published in January, 


AKRON 
V. Pres. Douglas J. Pearse, {695 Bist 
Akron 10, Ohi 
Se V. J. Horning, 444 Catawba St.. Akr 
Or 
Meeting: Seaond Tuesday, 8 P.M., Women's C 
f Akror 

ALBUQUERQUE 
Pres. A. R. Charlton, 229 Girard Bivd., N. 
Alt u e, N. M 
Se ‘Frank * Aas * oak 0213 Elizabeth, N 
Albu yu 
Me ng: S ee La Ca R 
n c Sandia Base 


ARK-LA-TEX (SHREVEPOR7) 


Pres. H. F. , ewewsn, Jr., 241 R : 
Shreveport 
Secy. Frank W. Horton, !29 
| 3 
Meeting: First Friday, 8 P.M 
ARUBA 
Pres. Arthur E. Krotinaver, P.O. Box 552 
Lago & Transp. C , Aruba, N.W 
Secy. Nicholas P. Schindeler, P. O. Box 320 
Lago Oj! & Transp. C 4., Aruba, N.W 
Meeting: First Tuesday, 7 20 P.M., Engineers 
ATLANTA 
Pres. Jack Barker, 30! Bona A 8 
Atlant rgia 
Roy W. Freeman, 27 Clarendon Ave., Av 
iapiinay Basie Monday, Dinner 6:30 P.M 
Bar jet H - raia T<¢ > 
BALTIMORE 
Pres ‘G. E. Rhodes, 2/5 A R igers Forges 
Ba + re J 
Secy G. 8. "Greer, 631 East 36th St., Baltim 
8 M 
Meeting Se nd Friday, 8:30 P.M Engir 
Cc 
BATON ROUGE 


res. Paul H. Smarr, 4250 Shelley Avenue, Batc 


deetina: First Monday. 7:00 P.M. 


BIRMINGHAM 


Pres. a. t Thomas, Route 2, Box 3/0, Birmi 


Secy. 6. D. pepe, 621 34th St.. West 


7.9 
1ay /:3 


U ues 
stitute. 917 S 


Me fo 3 
Research 
BLUE RIDGE (RADFORD, VA.) 
res. Dr. N. F. Murphy, P. ©. Box 304. B 
ee 4 Virginia 


Secy. John C. Talton, Hercules Powder Co. 
ford, Va. 
Meeting: Last Friday, Recreation Ha Radford 
Arsena Radford va 
— 
. 6 W. ig 8 Gen. Elec. C 40 Federal 
cr ‘West Lynr s 
Se J. . oa Mon 233 Harvard St., Brookline 
Mass 


Meeting: First Monday, 99 Club, 99 State 


CAROLINA PIEDMONT (CHARLOTTE, N. C.) 
Pre s. R. E. Stoveken, Box |34, Can jen, 5. 


Secy. Lawrence Schafer, c/o E. |. duPont 
Ner ours Co.. Inc 1902 Lyttleton. Can jen, S. “od 
Meeting: Second Friday, Coach House Restaurant 


CENTRAL ILLINOIS (PEORIA, ILL.) 


Pres. T. A. Carroll, 72! Hurlbut St., Peoria, , 
Secy. G. B. Hornbacker, 1310 Howett St., Peoria 


Meeting place ¢ be announced, First Wednes- 


day, 7:30 P.M. 
CENTRAL KEYSTONE 
(YORK, LANCASTER & HARRISBURG) 


Pres. C. A. Kohr, !511 Clearview Ave., Lancaster, 


Pa. 
c 


1601 North Front St., Harrisburg, Pa 


Meeting: Fourth Tuesday, 8 P.M. York, Lancaster 


& Harrisburg alternately 
CENTRAL NEW YORK (SYRACUSE) 


Chrm. Fred Lingel, 712 Summer Ave 
N. Y 


Secy. James Shepard, RD |, Fayetteville. N. Y. 
Meeting: First Monday, 8 P.M., Dinner 6:00 P.M. 
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and October issues 


ae ag OHIO a (PADEN CITY, Ww 


wo 


m Norman Earle, 


, W. Va 
_ A, ” Throckmorton, 


w. Cc. Bachelor, 


o 


M. M. McMillen, 


y Robert W. McPherson, 4 


R sige La 

Secy. H. E. Sanders, 2325 Jefferson Ave., Bate 
R 

N 


_W. A. Hendricks, A 


Ralph A. Hoxie, 
Gilbert J. Laile; 
sc ~Mict 


EASTERN NEW YORK 
res. R. 


“_ F. A. Ladewia, | RC 


x S. McCourtney, 


FOX RIVER VALLEY 


Secy. F. C. Belsak, c/o Energy Control Corp., 


Pres R. E. a. 


- Glen ¥. Sefer, 45 


INDIANAPOLIS 
res. Leon Stewart, 5000 W. 8ét t liar 
polis, Ind. 
Come, Bockstahler, 34 pitol Ave 
nc mapo s, 
Me ting i rst T jesday 7-00 P.M 
KALAMAZOO VALLEY (KALAMAZOO MICH ) 
Pr S. D. Hastings, !40 S Level Park 


oath Creek M 
Secy. D. E. Rutherford, 8845 War Dr., Kalama 


VV 
Meeting: F th Wednesda bus Hotel 
KANSAS CITY 
Pres. Donald D. Baker, 5823 Mission Rd., Mis 
sion, Kansas 
Secy. Milton J. Duncan, 5/6 §& Oth Terrace 
Kansas ty M 
Meet } i 7 sday 7-30 PM Rg ~-> 106, 
. Bida . Manenc ty 
LAKE — (LAKE CHARLES LA 
T. Clinger, 3803 ( Lake 
“W. L. Willoughby, 3508 siana Ave. 
Vw ae } ret WV i <a . ) + as? vw nday, 
LOS ANGELES 
Pres cae B. Nolte, 03 sadena Ave 
y | Robert Ww. Fubwider, $225 W re Blivd.., 
M sday 


LOUISVILLE 
res Waliney Miller, !4/2 8 town Rd., Louis 


Pe Whitehead, 604 West Main St., 
ae 2? ¥ 


Meet 3: First Mor >) DM sram Au 
MEMPHIS 
Pres. Nathan R. Mefford, 4° wynne Rd 
Memphis, T 
Secy. Robert E. Paxton, 3808 Norriswood Ave 
MILWAUKEE 
f Jemes Morse, M Mig De Konen 
A 
‘ M. A. Embertson, 113! West Auburn Ave 
Meet } f + Vv jay a hs ESM B ig 
MONTREAL 
‘ Tom Hislop, Kirk Equipment Ltd 1466 
Bick Minmtrnn Duebec, Canada 
J. R. White, Box 68, Sta. B, Montreal 
ws ee wy hs 7 han cs" 


MUSCLE SHOALS 


Atherton Hastings, 6/4 Paxt Rd., Flor 

Se Sooee Megar, ynish ¢ rt, Florence, 

Meetir 3: First Wednesd 8:00 P.M.. TVA Chem. 
NEW JERSEY (NEWARK, N. J.) 

Pres "ey B. Bartleson, 48 Kemps Terrace, 

Ane Eliot R. Hill, 125 Kensingt Ave Plain 

Meeting First Tuesday 8:00 P.M., Essex House 


NEW ORLEANS 
Pres. W. H. Watkins, 16465 Duels St New Or- 


J. C. Earnest, 107 H Dr., New Orleans 
20 
Veet T ne Iniveres+ 
Jniversity 
NEW YORK 
Pres. J. M. Maitland, 20 Brook Lane, Chappaqua 
N.Y 


R. A. Hutcheon, 45-465 | 94th St., Flushing 58 
N. Y 
Meeting: Third Monday 7:30 P.M... Midston 
House, 38th St. & Madison Ave., NYC 

NIAGARA FRONTIER (BUFFALO) 

Pres. L. A. Spence, 9!! Delaware Rd., Kenmore 
23, i 2 

. K. Kaminski, Niagara River Petro-Chem 
ical Plant River Rd.. Tonawan ida, N. Y. 
yt : Fourth Monday, 8:00 P.M., Dinner 6:00 
P.M., Erie County Technica Institu te, Buffalo, 
a. 
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NORTHERN CALIFORNIA (OAKLAND) 
Pres. Roger U. Stanley, 7405 Rockway Ave., E 
Cerrito 8, Calif. 
Secy. Ralph |. Brogie, !3 Overiake Ct., 
1, Calif. 
Meeting: First Monday, 8:00 P.M. 
Time and place to be announced 


NORTHERN INDIANA (WHITING) 
Pres. Virginia W. Zugbaum, 425 Connecticut St., 
Gary, Indiana 
Secy. J. Baum Beckman, 7/45 Wicker Ave., Ham- 
mond, Illinois 
Meeting: Second Tuesday, 
Community Center 


NORTHEAST TENNESSEE (KINGSPORT, TENN.) 
Pres. Clifford W. Garritson, 162! Barnes St. 
Kingsport, Tenn. 
Secy. S. E. Abernathy, c/o Equipment Sales 
Corp. 341-45 W. Market St., Kingsport, Tenn. 
Meeting: 


NORTH TEXAS (DALLAS) 
Pres. R. E. Vickrey, Box 2880, Dallas, Texas 
Secy. D. J. Fair, Box 102 Dallas, Texas 
Meeting: Time and place to be announced 


OAK RIDGE 
Pres. A. L. Conner, Easton Rd., Rt. No. |, King 
ton. Tenn. 
Secy. D. S. Toomb Jr., Rt. 3, Highland Drive 
Clinton, Tenn. 
Meeting: First Wednesday 
recreation Hall 


Oakland 


7:30 P.M., Whiting 


OGLETHORPE (SAVANNAH, GA.) 


Pres. — E. Overall, P, O. Box 154 ava 
nah, 
Secy. R. -: Coffield, 22/9 E. 39th St., Savannah 
Ga 
Meeting: Second Friday, 8:00 P.M., Reddy Kilc 
watt R n, Savannah Ele & Power Co., Savar 
nah 

PADUCAH 
Pres. Edward George, Carbide and Carbon 
Chemica! C P.O. Box 748, Paducah, Ky. 
Secy. John B. Russell, C-7/0, Room 131, c/o Car 
bide and Carbon Che ] Paducah, Ky 
Meeting Third T sday 745 Pw Paducah 
Ce ege Aud. 


PANHANDLE (PHILLIPS TEXAS) 
Pres, Wm. B. Wyatt, Jr., Box 322, Pt ps, Texas 
Secy. J. C. Huskinson, Box 322, Phillips, Texas 
Meeting: Third Tuesday. Dinner. 7:30 P.M. Pt 
ips Grade Pr ps, Texas ‘ 


PERMIAN BASIN (ODESSA, TEXAS) 
s. H 


V. Peoples, 9795 W. 24th St.. Odessa 
nc 
Secy. WwW. R. ower ig P.O. Box 1262, Odessa, Texas 
Me , sesday, Dinner, meeting at 
8.00 P.M. Lir n Hotel, Odessa 
PHILADELPHIA 


Pres. R. C. Kimball, 355 Ninth St., Philadelpt 
Pa 


Secy. Y. Wayne Miller, c/o Cyberno Products 
Co., 2100 Arch St., Philadelphia 3 a. 
Meeting: Third Wednesday 8:00 P.M. Dinner 
co 30 Pw The f ks oO t 320 Are ‘ Pr ade! 
phia, Pa. 

PITTSBURGH 


Pres. Leslie R. Driskell, 273 Bayw i Ave., Pgh. 
28, Pa 


Secy Bernard H. Bremer, Harold G. Jones C 
502 Er re Bldg., Pitt 3h 22, Pa. 
Meeting: Fourth Monday 0 a 
the University t 

PORTLAND 


Pres. E. A. Woodworth, Jr., 5901 West A" 
Westlir 

Secy Vernen S. Robyn, Minneapolis-Honeywe 
Regulator C 04 S. E. 7th, Portiand, Ore 
Meeting: Third Friday 8:00 P.M., place t 


announced 


PRESQUE ISLE (ERIE, PA.) 
Pres. A. Davidson, 3422 Argyle Ave., Erie, Pa 
Secy. A. é. Johnson, 6 24th St., Erie, Pa. 
Meeting Fourth Tuesd 8:00 P.M. 


RICHLAND (RICHLAND, WASH.) 


Pres. G. F. Ehlers, 1407 Roberdeau, Richland, 
Wash. 
Secy. L. E. Ziege, 1605 Van Giesen, Richland, 
Was? 


Meeting: Second Wednesday, 7:30 P.M. 


ROCHESTER, N. Y. 


Pres. W. |. Caldwell, 185 Marlboro Rd., Roch- 
ester 13, N. Y. 

Secy. Ralph C. pate, Jr., 904 Granite Bldg., 
Rochester 4, N. 

Meeting: Fourth x yesday, U. of Rochester 


SABINE-NECHES (ORANGE, TEXAS) 


Pres. R. L. Patton, Box 70!, Port Arthur, Texas 
Secy. L. A. Desormeaux, 203 Pine St., Port 
Neches, Texas 

Meeting: Fourth Tuesday, 7:30 P.M., Orange 


County Court House, Orange, Texas 


April 1955 


SAVANNAH RIVER (NO. AUGUSTA, S. C.) 
Pres. Wm. M. Eaton, !704 Dextor St., N.E., Cros- 


lar i Park. Aiken. S. 

Secy. Chas. A. Whitemore, 2203 Wymon St., N.E. 
Aiken, S. C. 

Meeting: Second Wednesday, 7:00 P.M., North 


Augusta Amer. Legion Hall 

SARNIA (SARNIA, ONT.) 
Pres. John P. Heatley, 240 Kathleen Ave., Sarnia 
Ontario, Canada 
Secy. 9 F. Brayne, R.R. No. 
Ontar Canada 


Mooretown 


Nesting: Fourth Monda 8:00 P.M... YM-YWCA 
SCIOTO VALLEY (WAVERLY, — 

Pres. J. G. Henry, R.R. No. | asville, Ohio 

=? y H. L. Henley, 403 G ia Ave, Waverly 


Meet ing First Monday, Dinner 
First Pres. Church 
SEATTLE 
Pres. Peter L. Balise, Eng. Dept., Univ. of 
Washington Seattle Ms “Wash. 


6:00 PM., Wav 


. Frank S. Melder, 2439 76th NE., Bellevue 
Wash ngton 
Meeting 9 Second Friday 7:30 P.M Bagley 
Ha Univ. of Washington 

SOUTH TEXAS (CORPUS CHRISTI) 

Pres. W. B. Simon, P.O. Box 4226 rpus Christ 
Secy. Homer C. Givens, P.O. Box 637, Falfurrias, 
exas 


Meeting: First T 
Eng. Club, 62? 


ST. LOUIS 
Pres. L. D. Cipriano, 26 Thouroughman 
son, Mo 
Secy. W. G. Lee, 6935 Ravenscroft Dr.. St. Louis 
23, Mo. 


ursday, 7:30 P.M. 


Staples St., Cor 


Corpus Christi 
pus Christi 


Meeting: First Wednesday after first Monday 
Eng. Club of St. L s 
TAMPA BAY 
Pres, ag McDonald, 206 S. Highlands, Avon 
’ Geo. W. Marshall, 6925 8th Ave., No. St 
Petersburg, Fla 
Meet ing: Time and place to be announced 
— 
. Howard Daily, 2443 Lawrence, Toledo, Ohio 


Joseph L. Jacobs, |4246 Queen St., 
Meeting Third Tuesday 


ce Bldg West De sware Ave edo 


TORONTO (LEASIDE, ONT.) 


Secy. John Ww. Huether, 31! Southerland Dr. 
Ontar “aaada 
Meeting: F r+h Weooaie y 8:00 P.M. 


TULLAHOMA (TULLAHOMA, TENN.) 
Henry T. Chapek, P.O. Box 492, Tullahoma 


Secy. Mack R. Mulkey, 206 Bragg Circle, Tulla 
Meeting: First Tuesday, 7:30 P.M., Southern 


Res? 
+ 


= 
» S M. Bagwell, (544 E. 35th Place, Tulsa 5 


Oliver L. Clay, Box 4/28, Walker Station, 


we ee 3 7 30 Vv R rie ‘ ~ cience 
- } T ‘ 
TWIN CITY 
res D. L. Olson, 757 !7th Ave., N.W., St. Pau 
Vw 


Ww. corer, Rt. No. 5, Excelsior, Minn. 


Meeting: 7:30 P.M.. Dinner, 6:30 P.M. 
WASHINGTON, D. C. 
f Edward C. 


Lloyd, National Bureau 
Standards, Washingt D. . 

’ Alfred Henley, Amer. Instrument Co., Inc., 
8030 Georgia Ave., Silver Spring, Md. 


Meetina: Third Monday, 8:00 P.M.. P. tomac Elec. 
Power C Oth & E Sts., N.W., Washington 
a >a 


WAYNE COUNTY (DETROIT) 
Pres Don C. Roberge, 6362 Tuxedo Ave 
4.M 
Secy. William W. Walters, 2412 23rd St. Wya 
Jotte M , 


Oo 


Meeting: Second Monday, Casadei's, 400 S. Fort 
St., Detroit, Mich. 

WICHITA 
Pres. B. J. Alberts, Sullivan-Mears C 254 


Laura, Wichita, Kansas 
Secy. Dale H. Hugley, 2207 South Pinecrest 
Wichita, Kansas 


Meeting: Second Monday, 7:30 P.M., Science 
Bidg., Univ. of Wichita 

WILMINGTON 
Pres. C. R Otto, 213 West Main St., Newark, 
Delaware 


Secy. D. W. Choate, 69 Letitia Lane, Media, Pa. 
Meeting: Fourth Tuesday, 8:00 P.M., Hanna's 
Penna. & Grant Aves., Wilmington 


roster of 
new members 





AKRON 
Edward G. DeVault, Firestone Tire & Rubber 
James A. Moore, Crawford Fitting Co. 
ALBUQUERQUE 
Gordon P. Barnett, Sandia Corp. 
John W. Pearce, Sandia Corp. 
Nicholas Sannella, Jr., Sandia Corp. 
BLUE RIDGE 
M. M. Stambaugh, 
BOSTON 
John K. Dineen, Weston Petrick & Church 
CENTRAL NEW YORK 
Albert Gallagher, Bristol] Laboratories, Inc. 
EASTERN NEW YORK 
David H. Goodman, General! Electric Co. 
James R. Wallin, Jr., General Electric Co. 
CHARLESTON 
Merton M. DeLancey, E. I. du Pont de 
Nemours & Co., Inc. 
Ralph W. Parnell, Diamond Alkali Co. 
William G. Crocker, Carbide & Carbon Chem- 
icals Co. 
HOUSTON 
James W. Bergfield, Maintenance Engr. Corp. 
James R. Dale, Fischer & Porter Co. 
Newton C. Fincher, Gulf Refining Co. 
Warren B. Hermes, Maintenance Engr. Corp. 
KANSAS CITY 
Fred J. Kern, Fischer & Porter Co. 
LOS ANGELES 
A Dillon, W.C. Dillon & Co. 
H. W. Hilker, Bailey Meter Co. 
Leonard O. Holmes, Lockheed Aircraft Corp. 
Gordon W. Pallette, Technica! Soldering Co 
L. F. Richardson, Bailey Meter Co 
MEMPHIS 
William A. Baldauf, Tenn. Valley Authority 
Lawrence E. Victor, Kimberly Clark Corp 
MONTREAL 
Walter R. Stevenson, C. D. 
NEW JERSEY 
John W. Balling, Colgate-Palmolive Co. 
George Bazaco, The M. W. Kellogg Co 
Frank J. Beblo, Tide Water Assoc’d. Oil Co. 
Robert C. Bechert, The Bristol Co. 
James J. Bolger, Colgate-Palmolive Co. 


Appalachian Elec. Pwr. 


Howe Co., Ltd. 


John F. Cleary, Tide Water Assoc’d. Oil Co. 
Leroy M. Faulkner, Hagan Corp. 

J. J. Fisher, Fisher Engineering Co. 
John E. Frank, Reaction Motors, Inc. 


Stanley A. Gertz, M. W. Kellogg Co. 
Martin W. Kwasnoi, Standard Oil Develop- 
ment Co. 
Charles H. Lanktree, Baker & Co 
Milton W. Magaw, Johnson & Johnson 
George P. McGeoch, Leeds & Northrup Co 
Thomas G. Meares, Trinity Equipment Corp. 
William H. Robbins, Bailey Meter Co. 
Kenneth R. Strandberg, Barrett Division, 
Allied Chemical & Dye Corp. 
Albert Thomas, Kolker Chemical Corp 
NEW ORLEANS 
E. C. Watkins, Gaylord Container Corp. 
NEW YORK 
James J. Anderson, Agric. & Technical Inst. 
James F. Burton, Agric. & Technical Inst. 
John T. Cotter, Combustion Engr., Inc. 
Lester Jackson, Jr., Agric. & Technical Inst. 
James Costanzo, Agric. & Technical Inst. 
Arne H. Jensen, Agric. & Technical Inst 
Robert W. Lehnert, Agric. & Technica! Inst. 
John A. Martila, Agric. & Technical Inst. 
Wesley Masch, Agric. & Technical Inst. 
James J. O'Connor, Agric. & Technical Inst. 
Sheldon Seissler, Fliud Controls Co. 
NORTH TEXAS 
Henry S. Black, Consolidated Engr. Corp. 
Zz. 8. Chutchian, Chance Vought Aircraft 
Charles R. Landers, Service Pipe Line Co 
NORTHERN CALIFORNIA 
Edward F. Mullon, Barksdale Valves. 
NORTHERN INDIANA 
Robert F. Poole, Claude S. 
PHILADELPHIA 
Edward J. Bajor, U. S. Steel Corp. 
William E. Hagan, Conoflow Corp. 
Arthur W. Kees, John C. Whiddett Co 
Francis G. Tatnall, Baldwin-Lima-Hamilton 
Corp. 
PITTSBURGH 
Robert H. Kaufman, Chaplin-Fulton Mfg. Co. 
.Wm. H. Kushnick, Executive Director, ISA 
Raymond P. Lofink, Chaplin-Fulton Mfg. Co. 
Edmund J. Winstel, Jr., The Bristol Co 
PORTLAND 
Elton C. Phillips, Portland Gas & Coke Co. 
Daniel W. Schierman, Instrument Sales & 
Service 
PRESQUE ISLE 
Robert W. Waldeck, Crawford Fitting Co. 
ST. LOUIS 
George W. Fox, Union Electric Co. 
TAMPA BAY 
Joseph E. Bass, Jr., Tampa Electric Co. 
James T. Thompson, Florida Pwr. & Let. Co. 
TULSA 
Jimmy D. Whisenhunt, 
WICHITA 
B. Martin Callstrom, Jr., 
Electric Co. 


Gordon Co 


The Foxboro Co. 
Kansas Gas & 
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@) Personal Notes 


The most interesting thing to most people — is other people 


Reorganization of a Swartwout Com- 
pany division has resulted in the ap- 
pointment of Paul H. Strehle, Jr. as 
regional product 
manager for the 
Autronic process 
controls section. 

Mr. Strehle, a 
member of the 
Philadelphia 
Section of the 
Instrument So- 
ciety of Ameri- 
ca, Will cover a 
territory from 
South Carolina 
north to Lake 
Ontario and as 





Paul H. Strehle, Jr. 


far west as Erie, Pa. 


Leeds & Northrup Company have ap- 
pointed G. Lupton Broomell, Jr. as 
Chief Engineer, according to _ I. 
Melville Stein, 
President of L & 
N. 

Mr. Broomell 
is chairman of 
Subcommittee 2 
of Sectional 
Committee C39 
of the American 
Standards Asso- 
ciation which is 
currently stand- 
ardizing auto- 
matic null-bal- 
G. Lupton Broomell, Jr. ancing electrical 





measuring instruments. He is also a 
committee chairman for both the AIEE 
and Scientific Apparatus Makers Asso- 
ciation as well as a member of the 
Philadelphia Section of the Instrument 
Society of America. 


John Vossler, a member of the 
‘Niagara Frontier Section of the In- 
strument Society of America, has been 
appointed man- 
ager of a newly- 
created Black, 
Sivalls and Bry- 
son sales dis- 
trict which will 
include Western 
Pennsylvania, 
Ohio, West Vir- 
ginia, Northern 
Kentucky, East- 
ern Canada and 
New York State 
with the excep- 
tion of New 





John Vossler 
York City. 
Mr. Vossler, formerly a Sales En- 
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gineer for the Buffalo area, will super- 
vise the sales and distribution of all 
BS & B products in his district. 


He holds a BS degree from Rens- 
selaer Polytechnic Institute and was 
previously assocated with Stone & 
Webster and Zack Hinds Consulting 
Engineers. 


Airpax Products Company has 
named New York Section member 
Frank H. Rockett as director of sales 
and advertising. 

Mr. Rockett’s 
main function 
will be the co- 
ordinationof 
Airpax market- 
ing and promo- 
tion for chop- 
pers, vibrators, 
magnetic modu- 
lators and spec- 
ialty relays and 
transfers. 

A B.S. gradu 
ate of Lehigh 
University, Mr. Rockett also conducted 
research at the radiation laboratory of 
The Johns Hopkins University and 
served as a patent engineer for Air- 
borne Instruments Laboratory. 





Frank H. Rockett 


Mr. Rockett is a member of The In- 
stitute of Radio Engineers, Radio Club 
of America and the American Insti- 
tute of Electrical Engineers. 


Conofiow Corporation has named 
Engineered Instrument Sales Company 
of Memphis as a sales-engineering rep- 
resentative for 
Cono Controls in 
the western Ten 
nessee, Northern 
Mississippi and 
Arkan- 
sas sections. 

Engineered In 
strument Sales 
is headed by 
James M. Shil- 
ane, member-at- 
large of the In- 
strument Society 
of America. He 
has been associated with Foote Pierson 
& Company, H. K. Ferguson Company 
and most recently, with Vitro Corpora- 
tion of America as head of the Instru- 
ment Design Division. 


eastern 





James M. Shilane 


Mr. Shilane holds BS degrees in 
Chemical and Electrical Engineering 
from West Virginia University. 








Claude B. Nolte, President of the 
Los Angeles Section and Vice President 
in charge of Sales for the Barton In- 
strument Corpor- 
ation of Los An- 
geles has been 
appointed Vic « 
President in 
charge of Manu 
facturing for the 
same firm. 

Mr. Nolte is a 
graduate of Cali- 
fornia Institute 
of Technology 
andformerly 
headed the In 
strument Depart 
ment of the Fluor Corporation He 
joined Barton Instrument Corporation, 
a West Coast producer of flowmeters 
and liquid level gages, in 1946 


Claude B. Nolte 


Conoflow Corporation has announced 
the appointment of Warren H. Brand, 
National Presi 
dent of the Instru 
ment Society of 
America to the 
post of Vice-Presi 
dent in charge of 
Engineering and 
Research. 

Mr. Brand is a 
graduate ort 
Cooper Union Col 
lege of Enginee 
ing and is a regis 
tered professional 
engineer. He 
served with the Atomic Energy Com 
mission as Supervising Engineer of the 
Industrial Instruments Engineering 
Section at Oak Ridge before joining 
Conoflow in 1954 as Director of En 
gineering and Research 





Warren H. Brand 


Mr. Brand's duties include the supe 
vision of the engineering department 
administrative functions and integra 
tion and expansion of research and dé 
velopment programs 


The Swartwout Company of Cleve 
land has announced the appointment 
of Irving R. Schwartz as Region 
al Product Man 
ager of the Aut 
ronic process 
controls division 
for the New 
York-New Eng 
land area 

Mr. Schwartz 
has been associ 
ated with the 
Bechtel Com 
pany as head of 
the instrumenta 
tion department 
for the past 5 
years and previously he served 4 years 
as a project engineer with The Bristol 
Company. 


Irving R. Schwartz 


Mr. Schwartz is an officer-elect of the 
New York Section. 
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Largest Los Angeles Meeting Held in New Beckman Division Plant 


More than 300 engineers, technicians 
and associated members of the instru- 
ment industry recently gathered at the 
striking, new sjeckman Instruments 
plant in Fullerton, California for the 
largest meeting ever held by the Los 
Angeles Section 

The meeting, held in conjunction 
with the Optical Society of Southern 
California, was preceded by a tour of 
the modern laboratories and shops of 
this latest addition to the six-company 
sjeckman enterprises 


Plans for the various clinics and 


technical sessions scheduled for the 
forthcoming ISA National Conference 
in Los Angeles were briefly reviewed 
during the meeting by Dr. Arnold O. 
Jeckman, founder of the Beckman or- 
ganization and General Chairman of 
the Los Angeles Host Committee He 
was followed by John F. Bishop, Gen- 
eral Manager of the Beckman Division, 
who described the activities of his di- 
vision in the computer and complete 
fields and out 
future expansion 


systems engineering 
lined plans for 
Robert / Galle V 





ABOVE: LOS 
ANGELES SECTION 
and Optical Society of 
Southern California 
members watch a 
glassblower fashion a 
pH electrode during a 
recent tour of the new 
Beckman Instruments 
plant at Fullerton, Cal- 
ifornia RIGHT: ISA 
and Optical Society 
members inspect a pH 
meter assembly station 
in the California-styled 
Beckman plant The 
tour climaxed a 300- 
member meeting of 
the two societies 


DuPont Engineer at Rochester 
Chemical processes and the applica- 
tion of instrumentation to chemical 
processing Was the main topic at the 
Rochester 


February meeting of the 


Section John Johnston, Jr., director 
of the Instrument Section, Technical 
Engineering Service Department, E. I. 
du Pont de Nemours & Co., Inc., was 


the chief speaker.—David St. Clair. 
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SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 
is 170th of month preceding 
month of publication. Clear 
glossy photos of ‘‘action”’ news 
are desired with full identifica 
tion. 


Northern California Members 
Hear Data Logging Discussion 


Robert K. Stern of Fischer & Porter 
Company spoke to the Northern Cali- 
fornia Section on March 14. 

Mr. Stern, Manager of the Fischer 
& Porter Data Reduction and Automa- 
tion Division talked about “Automatic 
Data Logging as a Practical Link be- 
tween Computer and Process Control’. 
Theme of Mr. Stern’s discussion was 
increased efficiency of operation and 
knowledge of processes through a prac- 
tical data logging system which uses 
existing techniques.—F#. B. McAulay 


3 Speakers on Chicago Panel 


A panel discussion was the main 
event at the March meeting of the 
Chicago Section 
discussed a phase of ultrasonics. G. B 


Three speakers 


Jaumeister spoke on “Theory and Ap 
plication of Resonant Ultrasonic Equip- 
ment’, Dr. R. W. Benson described “A 
Vibration Pickup Systen 
Ultransonics” and T. P. Cosgrove out- 
lined “The Ultrasonic Reflectorscops 
The Chicago Section news bulletin, 


Utilizing 


idvents carried a listing of the awards 
in the big 1955 ISA national member- 
All indications point to a 


strong effort by Chicago members to 


ship drive 


capture one or more of the prizes 


I E. Ertsman 


Fox River Valley Hears Air Conditioning Control Discussion 


A review of the difficulties experi- 
enced in control systems of ventilation 
Janisse 
“Better Control for Mod- 
ern Air Conditioning Systems” at the 
March meeting of the Fox River Valley 
Section. 


Was presented by Norman J. 
in his talk on 


Mr. Janisse, Assistant Chief Field 


Engineer for Johnson Service Com- 
pany and Chairman of ISA’s Commit- 
tee on Heating and Ventilating Instru- 
mentation, placed special emphasis on 
temperature control arrangements and 
the new and modern methods of con- 
trolling air flow in the latest types of 
air supply and exhaust systems.—John 
R. Redgrave 








Boston Exhibits Temperature Measurement & Control Instruments 





SHOWN AT THE RECENT Instrument Fair sponsored by the Boston Section are: (back row) 
Robert E. Alexander, Program Chairman; Owen C. Jones, Program Committeeman; Joseph 
H. Bertram, Boston Section Secretary; (front row) Warren H. Brand, National President of 
the ISA and featured speaker at the Fair; Daniel Ziedelis, Chairman, Education Committee 
and George W. Engler, Boston Section President. 


More than 300 members and guests 
attended the January 10 Temperature 
Measurement and Control Equipment 
Exhibit sponsored by the Boston Sec 
tion. 


The Exhibit climaxed an eleven-week 
Instrument Technicians’ Maintenance 
Course Which primarily covered Tem- 
perature Measurement. Thirty-eight 
students received certificates of com- 
pletion for the course which will be 
repeated on a full-time evening school 
basis this Fall. The course will be 
sponsored by the Boston Section at 
the Wentworth Institute of Boston. 

Warren H. Brand, National President 
of the Instrument Society of America 
was the main speaker at the evening 


Kansas City Hosts Petroleum 
Technical Group at Dinner 


February 8 was the date of the Kan- 
sas City Section’s Semi-Annual Dinner 
Meeting and Social Hour. Guests at 
the dinner were members of the Petro- 
leum Technical Group of the AIEE’s 
Kansas City chapter. 

Ralph J. Osborne, Assistant Chief 
Electrical Engineer for the Sinclair 
Pipe Line Company discussed ‘Pipe- 
line Instrumentation”. Mr. Osborne em- 
phasized ruggedness, reliability and 
simplicity of repairs as the most im- 
portant factor in the selection of pipe 
line instruments. 


Kansas City members have made a 
strong start on the membership drive 
currently underway in ISA Sections 
all over the country. Ross Anderson, 
Section Membership Chairman has 
divided the Section into seven teams 
which will compete for the most new 
members brought into the Section. 
Team captains report that competition 
between the groups is already growing. 
—Eugene D. Lea. 
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banquet. 

A series of lectures Were presented 
by the Section Laboratory and Scien 
tific Committee on February &. The 
talks were open to anyone interested 
in the field of instrumentation. 

Nearly 125 attended = the 
afternoon discussions on “Electrodes 
and Potentiometers”, “Applications of 
Analog Computers” and “Trace An 
alysis Instrumentation”. 


persons 


A cocktail hour and short address 
by Robert J. Jeffries, Chairman of the 
Editorial Board for the JNA Journal on 
“ISA in the Field of Laboratory and 
Scientific concluded 
the program V.D. MeCarte 

(See page 119 for Education Report) 


Instrumentation” 


CEC President at Oak Ridge 


Corporation's 
Jones was the 


Control Engineering 
President William A. 
chief speaker at the March meeting of 
the Oak Ridge Section 

As part of his discussion on “Inertial 
Flow Meters for Mass Flow Measure 
ment’, Mr. Jones described two flow 
meters whose output linearly 
with the mass flow rate of fluid passing 
through them. He also explained how 
the construction of both meters allows 
for a high natural frequency making 
the units capable of measuring instan 
taneous values of rapidly fluctuating 
flows. 

jefore assuming the position of 
President at CEC, Mr. Jones was Chief 
Instrument and Machine Shop Superin- 
tendent of American Cyanamid’s Re 
search Laboratories, Test Officer in U. 
S. Navy Ordnance and Senior Instru- 
ment Engineer for Raytheon Manufac- 
turing Company. 

O. L. Weir, a transfer member from 
the Panhandle Section and J. R. Agee, 
a transfer member from the Savannah 
River Section were welcomed at the 
meeting.— Karl Hutchison. 


varies 


Washington Co-sponsors NIH 
Symposium and Exhibit 


The Annual Research Equipment Ex- 
hibit & Symposium, co-sponsered by the 
Washington Section in conjunction 
with four other scientific societies, will 
be held from May 2 to 5 at the National 
Institutes of Health, Bethesda, Mary 
land. 

A variation of the traditional ex- 
hibitions held in convention halls, this 
annual event features new instruments 
in their actual laboratory settings. The 
elimination of tight technical session 
schedules and numerous other func 
tions permits scientists and laboratory 
workers a better examination of the 
new instruments. 

The Washington Section joined other 
members of the District of Columbia 
Council of Engineering and Architec 
tural Societies in a special Engineers’ 
Week meeting on February 23. 

Dr. John T. Theobald, President of 
Queens College, Flushing, New York, 
was the principal speaker. The meet- 
ing aimed at promoting recogni- 
tion for engineers, architects and scien 
publicizing the contributions 
made by these men to American pro 
ductivity and to relate educational re 
industries dependent on 
technical and scientific talent 

In his discussion, Dr Theobald 
pointed out the trend toward urbaniza 
tion brought on by technological de 
velopments combined with social and 
economic forces. He stressed the need 
for a broader concept of engineering 
Which will consider the social problems 
likely to result from major engineering 
projects before these projects are be 
gun. R. J. Wylde 


tists; 


sources to 


Instrument Welding is Topic 
of Muscle Shoals Meeting 


Robert Welsh, West Coast sales man 
ager for Eutectic Welding Alloys Corp 
was the main speaker at the February 
meeting of the Muscle Shoals Section 

Mr. Welsh presented a paper on 
‘Welding, Brazing and Soldering in 
the Manufacture, Installation and Re 
pair of Instruments” George H 
Vegar 


Presque Isle Meets With AIEE 


A meeting under the co-sponsorship 
of the local AIEE Chapter and the 
Presque Isle Section was held on Feb 
ruary 22. 

Main speaker for the joint gathering 
was Dr. Arthur E. MacNeill, Director 
of Laboratories for the Chronic Disease 
Research Institute, University of Buf 
falo. In his discussion on “Synthetic 
Organ Mechanism Design”, Dr. Mac- 
Neill described the instrumentation 
problems connected with blood pumps, 
blood flow meters, and blood dialvzers. 

CU. S. Glenn. 


Plan now to attend the ISA Tenth 
Annual Instrument-Automation Con 
ference and Exhibit at Shrine Audi 
torium and Convention Hall, Los 
Angeles, Calif., Sept. 12-16, 1955. 
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GE Editor Talks at Paducah 


On February 15, the Paducah Section 
held a monthly meeting in conjunction 
With the Kentucky Lake Chapter of 
the Kentucky Society of Professional 
Engineers, the Paducah Amateur Radio 
Club and the local section of the AIEE. 

Principal speaker of the evening 
was Everett S. Lee, Editor of the Gen- 
eral Electric Revieu Mr. Lee is a 
Fellow of the AIEE, ASME, Senior 
Member of the IRE, member of the 
ISA and the National Society of Pro 
fessional Engineers. 

Mr. Lee delivered an enthusiastic 
lecture on “What is New in Science 
and Engineering”. Highlighting his 
talk were graphic presentations of 
modern trends in the consumption and 
manufacture of electrical power, prob 
able future requirements and the latest 
engineering techniques being developed 
to meet this demand. He concluded 
With an outline of the advances in ma 
chine efficiency and described the rapid 
increases in machine sizes._-Johny B 
Russell 


Foxboro Co. Sales Engineer is 
Louisville Section Speaker 


Seagram's Auditorum was the scene 
of the February meeting of the Louis 
Ville Section 

P. H. Drinker of the Sales Depart 
ment, The Foxboro Company outlined 
the history of miniature case instru 


ment development in his talk on 
“Miniature Instruments and Conso 
trols” 


Interest in the newly-formed Instru- 
ment Training Course is growing not 
only from the standpoint of members 
but also of guests from local industries 
Classes are held bi-weekly under the 
direction of a professional teacher. 

“Design of Pneumatic Relaying Cir 
cuits” was the subject of R. D. Cow- 
herd’s lecture at the March meeting 
Mr. Cowherd is associated with Com 
mercial Solvents Corporation.._Rk. W 
Cooper 


Electronic Measurement is 
Described at Milwaukee 


“Electronics as an Aid to Precise 
Measurement” was the subject pre 
sented by Daniels B. Fisk at the Feb- 
ruary 28 meeting of the Milwaukee 
Section. 

Mr. Fisk, a senior engineer in process 
measurement systems for General Elec 
tric Company, has had broad experi- 
ence on a variety of measurement pro- 
ducts including instrument transform- 
ers, watt hour meters, aircraft instru- 
ments, specialty instruments and elec- 
tric instruments.—V. A. Embertson. 


Plan now to attend the ISA Tenth 
Annual Instrument-Automation Con- 
ference and Exhibit at Shrine Audi- 
torium and Convention Hall, Los 
Angeles, Calif., Sept. 12-16, 1955. 
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Electronic Weighing Described 
at Charleston’s Feb. Meeting 


George A. Young, speaking at the 
February meeting of the Charleston, 
West Va. Section, told his audience that 
considering the ultimate potentialities 
electronic Weighing is in the infancy 
stages and that new improvements will 
come faster than before. Mr. Young, 
application engineer for the Streeter- 
Amet Company of Chicago, discussed 
the theory of electronic weighing, the 
basic components incorporated into a 
scale system and presented slides and 
pictures of actual installations.—W il- 
liam R. Bobin. 


New Power Plant Described at 
New York’s March Meeting 


New York's March meeting was held 
in conjunction with the Metropolitan 
Section of the ASME. 


Three engineers from Burns & Roe, 
Consulting Engineers of New York 
City discussed “Instrument and Con 
trol System on Four Cyclone Furnace 
Boilers”. Specifically, Thomas L. R 
Williamson, A. J. Gegan, Jr., and 
Arthur J. Fiehn described the instru- 
ment and control system at the new 
Sayreville Plant of the Jersey Central 
Power and Light Company. The Plant 
contains a boiler rated at 990,000 lb/hr 
With a peak load of 2050 1b/sq. in., an 
operating pressure of 105°, an operat- 
ing temperature of 1000° reheat. The 
boiler is fired by four cyclone furnaces 
With control based on fuel-air ratio, 
compensated either from oxygen or 
steam flow-air flow. Oxygen recorders 
are installed on each furnace. Irving 
R. Schwartz 


Bailey Meter Research Lab 
Director Speaks at Tulsa 


Guest speaker at the March meeting 
of the Tulsa Section was A. J. Horn 
feck, Laboratory Research Director for 
the Bailey Meter Company of Cleve 
land. 


Mr. Hornfeck’'s presentation on “Cir 
cuits and Design Features of a New 
Automatic Null-Balance Recorder” 
stimulated a great deal of thinking and 
discussion by attending engineers since 
many types of potentiometric instru- 
ments are used in the petroleum in- 
dustry. Mr. Hornfeck used slides to 
illustrate the many problems that must 
be overcome in the development of a 
potentiometric or Wheatstone bridge 
type of instrument. He also demon- 
strated plug-in components developed 
by Bailey Meter for an electronic in- 
strument which can be changed from 
any type of DC or AC measuring cir- 
cuit by varying the components. - 
Jack T. Teed. 


Wayne County Forum Compares 
Transmission Systems 


“Electrical Transmission Systems as 
Related To Process Control” was the 
subject of the February meeting of the 
Wayne County Section. 


Following the talk presented by a 
member of the Engineering Depart- 
ment of the Hays Corporation, an open 
forum resulted in an in 
teresting comparison between Electri- 
cal and Pneumatic Transmission Sys 
tems. 


discussion 


Instrument Mainte- 
includes the _ fol- 
lowing courses and sponsors: Electri- 
cal Proportioning Accessories (Leeds 
& Northrup Company), Vacuum, Pres- 
sure-Flow Control (The Foxboro Com- 
pany), Combustion Level Temperature 
(Hays Corporation), Combustion Safe- 
guards and Temperature Control (Bar 
ber-Colman Company) and Air Motors 
and Valves (Fischer & Porter Com- 
pany).—H. L. Dirkers. 


The Section’s 
nance School 


Blue Ridge Members Plan Use 
Of “Local Talent” in 1955 


Following a 
utilizing local technical speakers, the 
Blue Ridge Section was addressed by 
C. H. Long, Department of Mechanical 
Engineering, Virginia Polytechnic In 
stitute at the February meeting 


proposed program for 


After his discussion of “Air Condi 
tioning Cycles”, Long con 
ducted a tour of the laboratory facili 
ties used for mechanical engineering 
instruction. 


Professor 


Future Blue Ridge meetings will 
cover Welding, brazing and soldering in 
instrument repair and the installation 
of new Section officers. 


Clifford H. Nelson, M. M. Stanbaugh 
and T. W. Miller were welcomed as new 
members. Larry R. Brown. 


Instrument Dept. Organization 
Covered at Houston Meeting 


Members of the Houston Section 
heard a discussion on “Instrument De- 
partment Organization, Training and 
Personnel Development” by R. L. 
Nichols at the February meeting. 


Mr. Nichols now serves as Mechani- 
cal Supervisor of the Magnolia Petro- 
leum Company’s Beaumont Refinery. 
Previously, he headed the company’s 
instrument department. He is also 
extremely active in the ISA and Texas 
area instrument groups, having or- 
ganized the Beaumont Instrument So- 
ciety before the ISA came into exist- 
ence. Mr. Nichols taught courses in 
instrumentation, radio and electronics 
and is the co-author of Basic Instru- 
mentation published by the University 
of Texas. J. R. Martin. 








Honeywell Engineer at Sarnia 


Sarnia Section held its January 19 
meeting at the Sarnia Riding Club. 

A dinner hosted by the Minneapolis- 
Honeywell Regulator Company of Can- 
ada honoring past and present execu- 
tives of the Section preceded the meet- 
ing. 

Ralph Rockwell, Chief Engineer for 
Minneapolis-Honeywell in Philadelphia, 
discussed “Control Valve Applications” 
at the meeting. Approximately 65 
members attended and participated in 
a lively question and answer session 
during and after the talk. 

Mr. Rockwell outlined general rules 
for sizing control valves and discussed 
single-seated and three-way valves.- 
L. J. Hall, 


La Follette Talks at Wichita 


Wichita members held their Feb- 
ruary meeting at Alberts Restaurant, 
Wichita. 

Featured speaker for the evening 
was Ed La Follette who discussed “In- 
struments for Medical Diagonsis’’. Mr. 
La Follette is associated with Midwest 
Surgical Supply Company of Kansas. 

Louis N. Cor. 


Len Hollander Wins New 
Jersey Papers Contest 


Judges of the New Jersey Section 
Papers Contest for 1954 have = an- 
nounced that the paper ‘‘Pressure Con- 
trol of Petroleum Light Ends Frac- 
tionators” presented by Leonard Hol- 
lander of Esso Engineering and Re- 
search Co. has won first prize. 

The #100 award captured by Mr. 
Hollander is his second in the annual 
New Jersey contest. In 1953, his paper 
on the “Application of Three-Way Con- 
trol Valves in the Petroleum Industry” 
placed second. 

In this year’s paper, Mr. Hollander 
discusses the method for controlling 
pressure at the top of a distillation 
tower from the standpoint of the meth- 
od of control rather than of equipment 
for control. 

“Level and Its Measurement” was 
the general subject of the Seventh An- 
nual Symposium sponsored by the New 
Jersey Section on April 5. Speakers 
and their subjects for the sessions 
were: Paul A. Elfers, “History and De- 
velopment of Level Measurement”; O. 
W. Graham, “Solid Levels Measure- 
ment’; Paul Wing, Jr., “Special De- 
velopments of Liquid Level Instru- 
ments’; W. H. Fortney, “Problems in 
Level Measurement” and E. E. van 
Ham, “Gauge Glass Developments”. 

In the evening, a panel composed of 
K. Thompson, Socony Vacuum Oil Co.; 
H. H. Johnson, Consolidated Edison 
Co., C. Mamzic, Moore Products Co. and 
W. A. Winguist, M. W. Kellogg Co.; 
discussed “Level Measurement Prob- 
lems”. Freeman R. Smith. 
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400 Attend Philadelphia Panel 
On Electronics vs Pneumatics 


In a meeting which promises to re- 
main a highlight of the season, a most 
timely and controversial topic was 
thoroughly and interestingly aired. The 
meeting was attended by 401, and held 
by the Philadelphia Section at the Elks 
Club. The subject, “Electronic over 
Pneumatic Control: Facts or Fad,” was 
discussed in a lively fashion by a panel 
of four members. Two members spoke 
on behalf of electronic control and two 
on pneumatic control. Each team con- 
sisted of a manufacturer's representa- 
tive and a user's representative. Pro- 
ponents of electronics were Elwood T. 
Davis, Chief of Systems Development 
Division, Leeds & Northrup Co., and 
Ward O'Conner, Process and _ Instru- 
ment Engineering, Lummus Co. The 
meumatics contenders were Coleman B. 
Moore, Founder and President, Moore 
Products Co., and Ralph D. Webb, who 
is responsible for instrumentation at 
the South Charleston, W. Va. Plant of 
Carbide and Chemicals Co. Moderator 
was Francis G. Tatnall, Manager of 
Test Research, Baldwin-Lima-Hamilton 
Corp. The convincing arguments of all 
panel members, backed by an imposing 
amount of experience in industrial in- 
strumentation, gave impetus to con- 
tinuing arguments on this subject for 
a long time to come. 

The next meeting, April 20th, will be 
held at The Elks Club. Speaker will 
be Norman J. Janisse, Assistant Chief 
Field Engineer, the Johnson Service 
Co. His topic, “Modern Methods of 
Control for Air Handling Systems.” 
Mr. Janisse, a graduate of the Univers 
ity of Wisconsin, is a Past President 
of the Milwaukee Section, ISA. The 
technical session will begin at 8:30 
P.M. Warren F.. Kamensky 


Seattle Section Receives 
Charter From Secretary Sheen 


Seattle Section Charter Night meet- 
ing was held April 8 when National 
Secretary Robert T. Sheen presented 
the Section Charter to President Peter 
salise. 

Paul Kauffman of the Northwest In 
strument Company gave a talk on the 
repair and adjustment of marine in- 
struments and optical systems. Mr. 
Kauffman's talk covered the history of 
marine instrumentation and dealt with 
many technical aspects of the equip- 
ment. He has served as consultant for 
many marine and shipbuilding firms 
and the Navy in the Northwest. 

William H. Kushnick, the Society's 
Executive Director visited with Seec- 
tion President Balise and Past Presi- 
dent J. A. Berg, and discussed com- 
munication problems between the na- 
tional office and outlying Sections. This 
visitation was truly appreciated and 
enjoyed. 

Robert Tower of Tower Equipment 
Co., arranged details and visitation of 
National Secretary Sheen's presenta- 
tion of the Charter. — Eugene D. Pet- 
tler. 


new books 





Engineering— 
A Creative Profession 


Second edition of Engineering — A 
Creative Profession, a 32 vage booklet 
published by Engineers’ Council for 
Professional Development, (ECPD), 29 
West 39th St., New York 18, N. Y., is 
now available at 25 cents a copy or 50 
copies or more at 40 per cent discount. 


Based on the manuscripts of A. B. 
Bronwell and Z. G. Deutsch, and edited 
by B. G. A. Skrotzki, it is designed to 
help high school students decide on a 
career in engineering, or in the related 
fields of science. 


ECPD is a conference sponsored by 
seven of the large national professional 
organizations and the National Council 
of State Boards of Engineering Ex- 
aminers of 52 member boards 


Education for the Talented 
In Mathematics and Science 

U. S. Government Printing Office, 
Supt. of Documents, Washington 25, 
D. C., offers Education for the Talented 
in Mathematics and Science As the 
authors of this pamphlet point out, 
certain improvements should be made 
in the teaching methods used for in- 
structing persons especially talented in 
science and mathematics. A resume of 
ideas expressed by outstanding leaders 
in education, government and industry, 
this report indicates the needs of the 
scinetifically talented, the necessity for 
providing for their education, and the 
ways of identifying the students well 
adapted to the study of mathematics, 
chemistry, physics, and the other 
(1952; reprinted with correc- 
tions in 1953). 34 pages. Order Cata- 
log No. FS 5.3:952/15, send 15 cents 
in coins 


sciences. 


Tables of the Error Function 
And its Derivative 


Tables of the Error Function and its 
Derivative, Applied Mathematics Series 
$1, 1954, is the title of a 302 page vol- 
ume offered by Supt. of Documents, 
Government Printing Office, Washing- 
ton 25, D. C. Cloth, $3.25. Tables of 
error function, in one form or another, 
date back to those compiled by Kramp, 
1798, to assist in computation of refrac- 
tions. These functions are of funda- 
mental importance in many fields of 
classical and modern physics. A num- 
ber of tables of this function have been 
computed at various times, but the 
present ones extend the range of all 
existing tables, and provide a smaller 
tubular interval. Painstaking care has 
been made to facilitate interpolation by 
the user of the tables, both direct and 
inverse. Order by Catalog No. C 


13.32:41. 
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